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Improv/eL; installation for uafer transfer anc processing. 

backg^cu^:d or th^ inveimtidn: 

1« Field of the invention: 

The inuention relates to apparatus and methods, wherein the following taKss 
5 place: 

a) an all-sided wafer cleaning under a pulsating double-floating condi- 
tion in an inert gas enuironment ; 

b) minimizing the deoosition of contaminants on the cleaned wafer During 
is transfer from the cleaning chamber toward a wafer processing module 
or other equipment ; and 

c) minimizing the inclusion of sub-micron contaminants in such cleaned 
wafer. 

2, Description of the prior art: 

Adv/anced all-sided wafer cleaning, taking place within a mini cleaning 
15 chamber without any mechanically displacing component in this chamber 
prov/ides an improved wafer cleaning condition. 

Such all-sided wafer cleaning, together with the required apparatus, 
are described in the PCT Patent Application, Serial Nr. PCT/nl89/00092 of 
the applicants. 

20 Thereby this wafer cleaning is one of the wafer processings, that pos- 
sibly might take place in such apparatus. 

This apparatus has the following shortcomings: 

a) During the wafer cleaning in the cleaning chamber the wafer cleaning 
system, including the cylindrical discharge passage and gaseous lock com- 
25 partment.are at least temporary sealed off from the outer air. 

During the urging of both chamber blocks against each other mainly at 
the outer sealing-off sections, located in lateral direction outward this 
gaseous lock compartment, sub-micron contaminants can be created, also 
with the application of teflon PFA and PTFE linings for these blocks. 
30 After the wafer cleaning these sealing-off sections for the greater part 
function as wafer transfer wall sections of these blocks on both sides of 
the established wafer transfer passage in between these blocks. 

At least locally the contaminants cannot be remov/ed sufficiently by 
means of gaseous medium, after the cleaning moving from the gaseous lock 
35 compartment along these wall sections. 

The future sub-micron wafer processing, consisting of at least 500 pro- 
cessing steps, with mostly a pre- and/or post cleaning of the wafer to be 
processed, does not aliou such deposition of contaminants on the wafer 
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Consequently, such repeated deposition of sub micron contaminants on 
the u;afer has to be avoided as much as possible f contribute to a highest 
possible wafer yield. 

b) For discharge of the cleaning medium from this chamber the required 
5 creation of a cylindrical discharge gap in bet>.een this chamber and this 
discharge passage and in betu,een the gaseous lock compartment and this 
discharge passage has to take place. 

Because often the discharge of medium is restricted, in particular with 
wafer cleaning under vacuum, only approximately 100 mm^ per second for an 
10 8" uafer and less than 3 cm^ per discharge cycle, the average height of 
such gaps is minin,al, for instance only 3 pn,, .ith possibly large deviati- 
ons therein due to machining tolerances for the cooperating components and 
local differences in temperature and pressure. 

Thereby possibly locally a not being opened of these discharge gaps, 
15 .ith in that section, due to no medium discharge, a negative influence on 
the wafer cleaning, 

consequently, in these apparatus stop .alls are used, against .hich the 
central section of such chamber block is urged during the .afar cleaning 
wxth the creation of micro cylindrical discharge gaps in between the clel- 
2D ning chamber and the discharge passage and in between this passage and the 
gaseous lock compartment. 

This however makes the apparatus more complicated, in particular if 
therein whether or not in addition a cleaning under vacuum has to take 
place. 

25 5unnA??Y or the inuentidim.- 

It is an object of the invention to provide an apparatus and methods, 
uhxch eliminates these shortcomings and .hereby this apparatus mainly is 
Characterized by the following: 
_ a) For both Chamber blocks the application of at least a combination of 
■^0 coonerating stop wall sections and at least almost contact-free wall 
sections ; 

b) Uiith stop wall sections, urged against each other, at least tho .all 
sections of these chamber blocks, which are located in between this 
Cleaning chamber and the cylindrical discharge passage and in between 
this discharge passage and the gaseous lock compartment are removed 
from each other over such micro distance, that in between cylxndrical 

micro discharge gaps are established, which are interrupted whether or 

not locally; 

O The wall sections, located in lateral direction outward this gaseous 
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lock compartment, are removed from each other over maximal a micro 
distance ; 

d) Thgreby these wall sections at least at the wafer transfer area thereof 

for the wafer, cleaned in the cleaning chamber, are remoued from each 

5 other over maximal a micro distance and for the rest thereof are stoo- 
and sealing-off wall sections. 

By means of high-precision machining of these blocks the heights of 
each of such gaps in radial direction are almost the same. 

Here also, the application of a pulsator chamber, wherein one or more 
10 pulsators are located, with therein a thrust medium, providing a contra 
thrust for the pressure of the cleaning medium in the cleaning chamber. 

By means of possibly an extremely small height of the discharge gap in 
betujBsn the cleaning chamber and the discharge passage, for instance 5 urn, 
with eventually a considerable length of this gap, during the wafer dea- 
ls ning, with a pressure in this discharge passage, that approximately is the 
same as the average pressure of the cleaning medimn in this chamber, by 
means of the buffer functioning of this discharge gap at least almost no 
discharge of cleaning medium takes place from this chamber. 

Thereby such medium as finlshed-off medium is easily replaced by fresh 
20 cleaning medium, centrally supplied into this chamber. 

Furthermore, with a pressure in this discharge passage, which is consi- 
derably lower than the average pressure of the cleaning medium in the cle- 
ning chamber and considerably lower than the pressure in the pulsator cham- 
ber, a temporary sealing-off of the discharge gap takes place by means of 
25 urging a sealing-off section of the membrane section against a cor- 

responding sealing-off section of the other chamber block. 

Dub to the considerable flow resistance within the cylindrical gap in 
between the gaseous lock compartment and this discharge passage and possibly 
in combination with only a limited overpressure of the gaseous medium in 
30 this compartment with regard to the pressure in this discharge passage, 

tne discharge of this medium from this compartment through this gap toward 
this passage is negligible. 

Furthermore, due to possibly a great length of the ultra narrow gap in 
between both chamber blocks in lateral direction outward the gaseous lock 
35 compartment, in combination with maximal a micro height thereof and the 
eventually profiled walls of this gao, the consumption of gaseous medium 
is almost nil. 

If however, in this discharge passage the overpressure is reduced for 
the discharge of finished-off cleaning medium from the cleaning chamber. 
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then both an Increased discharge of such finished-off cleaning mediu,. from 
this chamber and an increased urging of gaseous rinse medium from the 
gaseous lock compartment take place. 

Hereby in this discharge passage the discharge of this mixture takes 
5 place in downward direction. 

In this way, a first aggressive cleaning medium is urged from the cleaning 
chamber by a following flow of less aggressive medium, as for instance de- 
ionized uiater. and whether or not in between by a flow of gaseous medium. 
At the end of the wafer cleaning a removal of the last cleaning medium 
10 from this chamber takes place by means of centrally supplied rinse medium 
and Whereby even temporary a negative pressure can be maintained in this 
discharge passage. 

During this cleaning action by means of a thrust block arrangement these 
Chamber blocks at these stop walls remain urged against each other. 
15 If temporary such thrust is ended, as by means of a discharge of medium 
from such thrust block assembly, then an urging from each other of these 
blocks take place, as for the subsequent transfer of the cleaned wafer. 

Due to this extremely narrow gap outwardly the gaseous lock compartment, 
xt is also possible, that in this cleaning chamber wafer cleaning takes 
2D place under a negative pressure or even a vacuum. 

AS a result, this cleaning module in particular is suitable for an at 
least combined cleaning of the wafer under atmosoheric and negative pressu- 
re. Whereby gaseous and vaporized medium is used in whether or not a combi- 
nation thereof. 

25 Furthermore, this module is suitable for at least temporary de-hydration 
bake, with the removal of moisture from this wafer. 

Because of the considerable flow resistance for the expelled medium, a 
local medium discharge in a gap section results in a considerable drop in 
pressure therein. Thereby such considerable flow resistance is also accom- 
30 plxshed by the micro flows of the up and downwardly pulsating medium, cau- 
sing a hefty whirling action of the medium in this micro gap. 

The medium in the pulsator chamber exercises a sealing-off thrust on the 
pulsating central chamber block section and membrane section, through which 
.n case of such pressure drop immediately a narrowing of this gap section 
xs accomplished, in particular at this membrane section, with the restoring 
Of the thrust balance at this gap section and an at least reduced discharge 
of the medium. 

By means of this continuous correcting action for all gap sections, such 
uniform mxni medium discharge is now guaranteed. 
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Uith no medium suoply tou;ard cleaning chamber this height height of 

the discharge gap stabilizes on such minimal lewel, that this membrane as 
sealing-off element to such extent sealBS off this cleaning chamber, that 
thereby during some seconds the wafer cleaning under pulsating double- 
5 floating condition can be continued. 

Thereby temporary the urging of the membrane sealing-off section against 
the corresponding section of the other block . 

Due to the extremely small reciprocating'displacements of this sealing- 
off section to open and seal off the discharge in combination with the 
10 flexible configuration of the membrane. it is hardly possible, that the 
central chamberblock section by means of displacing this membrane section 
can accomplish such micro displacements. 

Now, a following fav/orable feature is, that the opening and sealing-off 
of the discharge gap at the membrane sealing off section mainly takes 

15 place by means of established differences in pressure of the mediums, ac- 
ting on both sides of this membrane section. 

Furthermore, in this module the possible application of any pressure in 
the cleaning chamber, wanted, as for wafer cleaning by means of super cri- 
tical fluids, as CO^. whereby frequently the liquid phase is changed into 
20 gaseous phase and in return. 

Furthermore, the application of rapid successions in pressure differen- 
ces, with even the transfer of cleaning under overpressure into cleaning 
under negative pressure. 

Thereby the oossible application of an almost constant oressure and 
25 possibly even a negative pressure in the discharge passage, if wanted. 

Thereby in a following favorable configuration the membrane sealing-off 
section is located nearby the membrane side, nearest to the discharge pas- 
sage - 

In that case, the level of the pressure in the discharge gap at the 
3 0 cleaning chamber side has become alinost independent from the level of the 
pressure in the discharge gao at th>e dischargepassage side of this sealing- 
oT section. 

rurthermore, the module is provided with a stop/buffer system for the 
pulsatinc central chamberblock section for limiting the maximum height of 
35 the cleaning chamber. 

Thereby in this nulsator chamber a stop wall is located, against which 
the central chamber block section with a corresponding stoc section is 
urqeci, u-ith in between a medium layer, the thickness of u;hich aeoends on 
the thrust of the cleaning medium in the cleaning chamber , applied thereon. 
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in t.at .ay during the waf.. cleaning t.a press... in the cleaning 
.ha..er at least temporary in.epanaent Tro. the pressure in the pulsator 
Chamber and also fro. the pressure in the discharge passage 

AS a result, no. an effective use can be .ade of a co.part.ent. contai- 

ZlZ^l '^WT.-'^ ^-^^^ -3 fro. this co.part.ent 

IS supplied touard this discharo, pa.sao. to e.t.hn... 

ror th. sub^icon „af„ procassin, i„ p„tiP„l„ „ith the .afar ptoca.- 
Sing unda. hign „apu™ tha anciosad npistu.a within t.a .Tar cau.as aonta 

..Ltirr:: ::::::: ::::rcr:: - — 

In addition, the air contains sub-micron contaminants, which cannot be 
remoi/ed adequately by maans of filters. 

rurthermore. during the maintenance of the wafer transfer/processing/ 
diagnostic modules the transfer of contaminants from the maintenance per- 
sonnel toward these modules cannot be avoided. 

Such inert gas environment now offers the possibility to abolish these 
Shortcomings, 

20 Thereby such maintenance takes place by personnel, which is located 
.i^thin a contamination-free enclosure with an own respiration medium. 

By means of a single person elevator the enclosure is accessible from a 
compartment underneath, containing air. 

In this inert gas compartment a number of wafer cleaning modules coope- 
rate with a series of wafer processing- and other modules and whereby also 
the wafer transfer and the maintenance to a high extent is contamination- 
free. 

in that way, the possibility of an effective sub-micron wafer processing 
resulting in a high wafer yield. ' 
30 The module also contains a buffer for damping the vibrations of such 
pulsator at the stationary side thereof and whereby use is made of the 
thrust medium within the pulsator chamber as medium buffer in between the 
pulsator wall and a contra wall. 

The above-discussed and many other features and attendant advantages of 
the present invention will beco.e better understood by reference to the 
following detailed description when considered in conjunction with the 
accompanying drawings. 



.s[xx;ic. ' W: 



wo 91/12629 

PCT/NL91/00025 

- 7 - 

B^IEF 3l5"-^IPTI0N OF THE DRAiiIf\JG5 
In the accompanying drawings: 

Figure 1 is a longitudinal sectional uieu, of a cleaning module of the 
apparatus according to the inv/ention. 

5 rigure 2 is a sectional view over the line 2-2 of the module accordina 
to Figure 1 . ^ 

Figure 3 is a sectional vieu. over the line 3-3 of the module accordina 
to Figure 1 . ^ 

Figure 4 is a longitudinal sectional uieu, of a modification of the mo- 
1 0 dule according to Figure 1 « 

Figure 5 is still another module, whereby the pulsating reciprocation 
of the central upper chamber block section Is established by means of sup- 
ply and discharge of lipuid medium to.ard and from an upper compartment as 
pulsator chamber. 

15 Pigurs 6 is a module, wherein also the central .lower chamber block is 
pulsating. 

Figure 6« discloses for the module according to Figure 6 the medium dis- 
charge toward the discharge passage and the medium supply toward the gaseous 
lock compartment. y«5.«ous 

20 Figure 6^ discloses for the module according to Figure 6 cooperating 
vibrations of both central sections of the chamber blocks. 

Figure 7 shows enlarged part of the wafer cleaning and medium discharge 
section of the module according to Tigure 1. 

Figure 7^ shows a pressure diagram for the section according to Figure 7 
Figure 7 shows an enlarged part of the section according to Figure 7 at 
the membrane section. 

Figure 7^ shows in part a sectional view of the «.n, of the medium die- 
charge gap, on which a teflon lining is anchored. 

30 .urZTll "''"""^ ^^^^"^^ °' ^^-^^"^ --i- 

durxng the upward displacement of the central upper chamber block section 

Fxgure 8 shows for the section according to Figure b'^ the sealed-off ' 
discharge gap during the compression stroke in downward direction 

Figure 8 shows the upper chamber block, with at the central section of 
the membrane^a mini lowered cylindrical section for sealing-off. 

Figures 9 through 9^ sho. for a -dified medium discharge section the 
arr g3„3nt Of two membrane sections, with in between a sealing-off .all. end 
w.th several positions of this section during the module operation. 

Figures 10 and 1 0 show enlarged part of the sectional vie. according 
to Figure 7, with the membrane section in an open and sealed-off position 



25 
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Fxgures 10 and 1 D sho. enlarged part cf the sectional v/iew according 
to Figure 7 near the cleaning chamber in open and almost sealed-off position 

Figures 11 through 11 shou, enlarged successive medium charge positions 
and the subsequent wafer cleaning position of the central upper chamber 
5 block section^ 

Figure ,2" and Figure 12^ in an enlarged wieu, shou, the medium discharge 
sectxon of the module according to Figure 4, with a temporary sealing-off 

of the cleaning chamber. 

Figure 12^ and Figure 12° in an enlarged vieu shou, the section according 
10 to Figure 12^ u,ith a medium discharge from the cleaning chamber. 

Figure 13 shou,s for the module according to Figure 1 the medium charge 
of the sealed off cleaning chamber by means of a reciprocating stop wall 
arrangement of the central upper chamber block section as volume limiter 
^Figure 13 shows enlarged the medium charge system according to Figure 

Figure 14'* shows for the module section according to Figure 13^ by means 
of the volume limitation of the cleaning chamber with the reciprocating 
stop wall of the central upper chamber block section the creation of a dif- 
forence in pressure between the cleaning chamber and the pulsator chamber 
ZO to establish the medium discharge. 

Figure 14^ shows enlarged the sealing-off system according to Figure 14^^ 

F.gure 15 shows enlarged the buffer and stop sections of the pulsating 
central block section of the module according to Figure 1 . 

Figure 16^ shows enlarged the section according to Figure 15 in its wa- 
fer cleaning position. 

Figure 16« shows in this wafer cleaning position on an enlarged scale 
the small vibration amplitude of the sections on top of the pulsators with 
regard to the vibration amplitude of the chamber upperwall, as shown In 



rigurs 16 . 

3D 



r.gure 17 shows enlarged the syste. according to Figure 13, whereby by 
rnaans of the stop wall arrangement for the central upper chamber block sec 
txon a mediu. charge under high pressure takes place for the cleaning chem- 

Dor. 

rigure ,7^ shous enlarged the .ysten, .cc»rdl„5 to Flg„r= ,3, ^u.rety by 
35 or toe .top „„„g,™„t . conelaerable redaction of ths pressor, 

in the cleaning chamber is established. 

rioure Tv" shows the system according to Figure 17^ „ifh => 

y rxyure 1 f , with a pressure drop 
from overpressure toward a negative pressure. 

Figures 18^ through 18^ show for the module according to Figure 1 succes- 
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sive transfer positions for a wafer, to be clBanad. 

Figures 19 through 19 show for the module according to Figure 1 modi- 
fied wafer transfer positions for a wafer, to be cleaned. 

Figure 20 shows the centering of the wafer toward within a recess of the 
5 v/ibrating upper chamber wall by means of a scissor mov/ement of this wall. 

Figure 21 is an enlarged part of the module-section according to Figure 
20 at this scissor movement* 

Figure 22 is a sectional view over the line 22-22 of the section accor- 
ding to Figure 21 . 

10 Figures 23^ through 23° show the take-ov/er system of the cleaned wafer 
by means of a robot arm from its suctioned position against the upper 
chamber wall. 

Figures 24 through 26 show enlarged wafer cleaning under ov/erpressure 
for the module according to Figure 1 , 
15 Figures 27 and 28 show enlarged wafer cleaning under vacuum for the mo- 
dule according to Figure 1 . 

Figure 29 is a longitudinal sectional viw of the apparatus according to 
the invention, wherein within an isolated compartment, filled with an inert 
gas, a number of wafer cleaning modules are arranged together with proces- 
20 sing stations for wafer processing under high vacuum. 

Figure 30 is an enlarged detail of the apparatus according to Figure 29. 

Figure 31 is a detail of another configuration of the apparatus, wherein 
lithography oriented wafer processings take place. 

Figure 32 is a transverse sectional view of another configuration, where- 
25 in a combination of wafer processings under high vacuum and lithography 
oriented wafer processings take place. 

Figure 33 shows a modified configuration of the apparatus according to 
Figure 32 in a transverse sectional view. 
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DESCRIPTION OF THE PHLFEMEO EHBODIMENTS 

ch IOC. .0, cHa..e. .Xoc. .2. cleaning cHa..e. 24, locate. L 

S at.een .o. cieanin, of tHe .afe. 25, cvlin..icai .iscHar.e passage 28 
loca asi.e t.is cieanin, c.a..ar r.r .isc.a.ge of t.e cXeanin ...L 

0. gaseous loc. co.pa.t.ant 48 aside this passage 28, pulsators 32 fo. 
the rec.p.ocating disolace.ents of t.e central upper chamber bloc, section 
10 34 as upper «all of chamber 24 and the .e.brane section 96 
The ^^^^^ ^^^^ ^^^^^^ 

ments 90 the upper pulsator block 92 is eecurBd tn *-Ho i . 

the lower side of thi^ 

mounting plate 86. 



15 



through not xndiceted „alvos to».« an. th,s. b.ll„„3 tha ..ioHt =L 

The outer section 9. of the upper ch.^.e. «oo. 22 egalnst the 

:::at: :: °:r'" ""^ "--^^ '^^^ - ~ - - 

recess 102 as part of the cleaning chamber 24. 

By means of a acre, connection the pulsators 32 are secured onto the 
ba'glld"''" connection can 

25 These piezo transducers are located within the pulsator chamber 98. 

^ th this apparatus the application of the wafer transfer robots 18 for 
supply Of a wafer, to be cleaned, toward module 12,and discharge of the 
cleaned wafer, see also Figures 29 through 33. 

The wafer transfer, see Figures 18 through 23. is as follows- 

For receiving a wafer 26, to be cleaned, by .eans of discharge of mediun, 

CB, see Figure 18 « 

Thereby by means of the transfer robot 18 the wafer 26 is mo.ed toward 
its transfer position 110 underneath the upper chamber block 22 

Subseouently. by means of supply of medium toward the bac. and bellows 
90 an inclined position of this upper chamber bloc. 22 is established and 
whereby the reciprocating sidswall 112 of the chamber recess 102 is mo.ed 
downward along the wafer, sea Figure ia^ Thereby a first centering of this 
..afer ta.es place by means of the scissor movement of this sidewall. see 



35 
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Figures 20 through 22. 

Thereupon, by ..ana of m.dium supply toward the front end bellou,8 
90 the front section of this upper chamber block 22 is n,oved downward, aee 
Figure 18% and whereby by means of the scissor mouement of wall 112 I 
5 final centering of the wafer tak^ place. 

Subsequently, in this centric position the wafer is suctioned against 
the upper chamber wall 34. Such by means of drawing a .acuu. through cen- 
tral channel 72. 

Thereupon, the robot arn, 44 is moved from underneath this chamber block 22 
10 rigure 1 9 , and thereafter this block 22 is moved downward toward against ' 
lower Chamber block 20 by n,eans of medium supply toward all bellows, where- 
by the lower side of the wafer enters the chamber recess 150. 

In another wafer transfer system by means of medium supply toward 
the front end bellows at first the chamber block 22 is brought to an incli- 
ned position and whereby the arriving wafer comes to a stop against the 
sidewall 112 of the chamber recess 102 of this block, see Figure 19^ u.ith 
an accomplished centering of the wafer, see Figures 20 through 22 ' 

Subsequently, by means of medium supply toward the back end bellows the 
20 T Z'"^ -ciprocating wall 102 is moved downward along the wa- 

20 edge 120. Thereby at the contact areas 118 an eccentrically situated wafer 
Is urged toward its centric position within recess 102. 

Thereupon, here also the suctioning of the wafer aglinst the upper cham- 
ber wall 34, see Figure 19^, and after the removal of robot arm 44 the 
downward displacement of the upper chamber block 22 toward against the lo- 
war Chamber block with the wafer positioned within the cleaning chamber 
24, see Figure 1 9 ♦ 

After the wafer cleaning, by means of discharge of medium 104 from the 
bsllows 90 an upward dispacement of the combination of upper chamber block 
With the wafer 26. suctioned against the upper wall 34, takes place, see 
rxgure 23 . and whereupon the robot arm 44 with its support section 122 is 
moved toward its wafer take-ov«r position 204, see Figure 23^ 

After ending the vacuum suctioning, wafer transfer takes pile, onto this 
arm 44 and whereb, after the upward displacement of the upper chamber block 
the combination of arm 44 and wafer 26 is carried off. see Figure 23^ 
3. Thereby possibly the suctioning of the wafer onto the support wall 122 
as indicated in Figure 23-^. * 

in Figure 7 the module 12 according to Figure 1 1 is shown at the clea 
ning chamber 24 and the mediu. discharge gap. Thereby wafer cleaning in 
th.s Chamber takes place by means of cleaning mediun, 30. with an urging 
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against each other of the stop wall sections 114and 116. and an at least 
almost sealing-off position of the combinations of u,all sections 13D and 
132, 134 and 136 and 138 and 140 of these blocks. 

Thereby the anchored teflon PFA or dtfE or other linings 142 and 144. 
5 if used, see Figure 7^, enable a soft landing of the uoper chamber block 
section 114 onto the lower chamber block section 116. 

UJithin the scope of the invention these blocks can be produced from 
any suitable material, such as titanium for the upper chamber block 22. 
In the lower chamber block 20 the central supply channel 70 for clea- 
10 ning medium 30 Is located, whereas in the upper chamber block 22 channel 
72 for cleaning medium 30 and/or gaseous medium 50 is positioned. 

Furthermore, the wall section 130consi8t8 of the section 146 in be- 
tween the cleaning chamber 24 and the membrane section 96 and the section 
148 in between this membrane section and the discharge passage 28. 
15 The height of this chamber 24 is to a small extent larger than'the thick- 
ness of the wafer, for Instance approximately 1G0 ^m, see Figure 11 \ 

The corresponding walls of both lower chamber block 20 and upper cham- 
ber block 22 are high-precision machined and flat, 'alith the stop position 
of the module wall 114 and 116, see also Figure 2. the other wall sections 
20 are only over a micro distance removed from each other, as for Instance 
2-5 pm for the sections 130/132, 134/135 and 138/140. 

The discharge capacity of the discharge passage 28 through 8 branched 
Channels is that considerable, that during the wafer cleaning with a set 
discharge pressure the differences in pressure, established by means of 
25 medium discharges, are limited to maximal 0,01 bar. 

With no medium supply into chamber 24, due to expulsion of medium 30 as 
the result of mainly differences in pressure between the cleaning chamber 
24 and the puleator chamber 98, the height of the discharge gap 155 is re- 
duced to such extent, that by means of an accompanying increase of the 
30 flow resistance this gap at least jointly functions as sealing-off member 
As a result, it is possible to stop the medium supply for some seconds 
AS thereupon the mini supply cf medium 30 is resumed, then both chamber 
24 and discharge gap 155 are charged with medium until the original height 
of gap 156 is reached, with a recovery of the discharge of finished-off 
35 medium from chamber 24, as therein fresh cleaning medium is supplied 
through both channals 70 and 72. 

Because the volume of the pulsator chamber is considerable, it is desira- 
ble, that with successive changes in pressure for the wafer cleaning as 
from overpressure toward negative pressure, the pressure in this chamber is 
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regulated and by means of sensor 21 2 a corresponding pressure in the dis- 
charge passage 28 is established. 

However, within the scope of the invention it is also possible, that 
such sensor is connected u/ith the discharge passage, oroviding impulses 
5 toward the supply and discharge system of pulsator chamber 98. 

The total weight of the central upper chamber block section 34, prefe- 
rably produced from titanium, and including the pulsators 32, is extreme- 
ly low. approximately 4 KG for anB" wafer, with a resulting added downward 
thrust on this block section of approximately 0,01 bar. Consequently, the 
10 contra-pressure within the combination of cleaning chamber 24 and dischar- 
ge gap 156 has to be an additional 0,01 bar higher. 

With medium supply into chamber 24 the average upward thrust of the me- 
dium in the dischargegap section underneath the inner membrane section 208 
is approximately the same as the downward thrust of the medium 50 in the 
15 pulsator chamber 98 on this section. In that way, this membrane section is 
in a mid position thereof during such medium supply. 

Thereby during the downward compression stroke of the upper chamber 
block section 34 an expulsion of a small amount of medium 30 from the dis- 
charge gap 156 toward discharge gap 158 takes place. 
20 Because only a very limited amount of cleaning medium is required, tem- 
porary less than 100 mm^ per second for an 8" wafer, the medium discharge 
over a gap width of approximately 650 mm is extremely small. 
In addition, this medium discharge can be local. 

The buffer compartment 206 within the cleaning chamber 24, extending in 
25 lateral direction aside the wafer 26, with a volume of approximately 400 
mm for an 8" wafer, now also functions as medium discharge channel toward 
such local discharge. In that way, a sufficient uniform cleaning of in par- 
ticular the upper side of the wafer as processing side is quaranteed. 

During the upward expansion stroke of the central upper chamber block 
30 section the wall section 130 is taken along upward, with consequently a 
considerable reduction in pressure within the discharge gap 156. Thereby 
the inner membrane section 208 is moved downward again. 

With the application of piezo transducers with a vibration frequency of 
40000 Herz, also 40000 mini medium discharges per second take place, with 
35 par puis the discharge of less than 0,01 mm^ m^ium. 

A reduction of the pressure in the discharge passage with regard to the 
pressure within the pulsator chamber results in a reduction of the upward 
thrust of the medium in the discharge gap 212 underneath the membrane sec- 
tion. 
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With a very large drop in pressure euen a temporan downward mini 
bending from the membrane end 214 on is accomplished. Thereby finally tho 
central membrane section 152 is urged against the section 154 of the louer 
chamber block 20, see Figure 7^ and enlarged Figure g'^. 
5 This offers the ideal possibility to create considerable differences in 
pressure in the cleaning chamber during the u^afer cleaning, as from high- 
pressure wafer cleaning, with a pressure of over 70 bar, toward even vacuum 
wafer cleaning. 

In addition , it is possible to hav/e wafer cleaning in an hermetically 
10 sealed-off cleaning chamber taken place during some time. 

Thereby by means of medium supply into the cleaning chamber or a drop in 
pressure in the pulsator chamber the central block section 34 must be urged 
upward to abolish this bending by means of a further bending of the membra- 
ne section in upward direction around the membrane end 210 and by moving 
15 the membrane section 152 from the section 154 of the lower chamber block 
to establish a medium discharge from this cleaning chamber again. 

Due to the stiffness of membrane section 96 a considerably higher pres- 
sure in Chamber 24 than in pulsator chamber 98 is required, see Figure 9^ 
The functioning of the control system for the discharge of the cleaning 
20 medium is as f oIIdws : 

In Figure ll'^ after the arrival of wafer 26 in chamber 24 a pressurizing 
thereof with cleaning medium 30 takes place, whereby preferably temporary 
the reciprocation of the upper chamber wall 34 is nullified. 

Through that, the wall section 146 of the upper chamber block 22 is 
25 urged upon the wall section 132 of the lower chamber block 20. 

Within the scope of the invention it is also possible to use such pres- 
sunsation with a reciprocating upper chamber wall. 

Thereby possibly a consireble difference in pressure between the pulsa- 
tor chamber 98 and the discharge passage 28. 
30 Thereby the pulsating wall section 146 is also reciprocated immediately 
on top of section 132, as indicated in Figure 10°. 

The resulting extreme whirlings of the medium within the extremely nar- 
row passage 156 cause such a high flow resistance, that combined with the 
at least temporary sealing-off of chamber 24 by means of membrane section 
35 152. urged upon the sealing-off section 154, a sufficient sealing-off of 
the cleaning chamber is guaranteed. 

During the medium charge of chamber 24 by means of the accomplished up- 
ward displacement of the central block section 34 the total volume of both 
cleaning gaps 190 and 192 of chamber 24 is increased. 
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Thereby t.e pulsator can start to .parat., .itH a resulting .eclproca- 
tang action of block section 34, see Figure 11 ^ 

subsequently, by .eans of a continued increase in pressure .ithin pul- 
sator Chamber 98, .ith an accompanying decrease in volume of Chamber 24 
5 a Cleaning of the .afer under high pressure is accomplished. 

'.iith a considerably lo.er pressure within discharge passage 28 at least 
temporary by .eans of the sealing-off combination 152/154 at the membrane 
.action 95 the sealing-off of the discharge gap 156 is maintained at least 
almost totally, see Figure 9 , 
10 Hou.e.er. u,ith a further increase of the pressure in chamber 24 as the 
result of medium supply into this chamber and/or due to an increased pres- 
sure of the medium in the discharge passage, finally due to the thrusts 
applied onto the membrane section 96, this seaUng-off section over a micro 
distance is displaced from section 154, with a discharge of the cleaning 
15 medium from chamber 24 through both discharge gaps 156 and 158. together 
u;ith the accomplished discharge gap section 160, as shown in Figures 7 9« 



10 and 11 , 



Thereby in Figure the pressure diagram for this module 12 during this 
medium supply and discharge is shown. 
20 Thereby in the cleaning chamber a negligible drop in pressure of the me- 
dxum 30 from the central supplies 70 and 72 on, in the discharge gap sec- 
tion 156 an increased pressure drop, in gap section 160 a considerable drop 

preesure and in gap section 158 again an increased pressure drop, and 
thereby in discharge passage 28 still an overpressure is maintained 
25 The resulting upward thrusts of the combination of the pressures in this 
Chamber 24 and the gap sections is thereby equal to the combined thrust 162 
of the medium in puleator chamber 98 and the weight of the central block 
sBCtxon 34 together with pulsators. 

Thereby an increased medium supply results in a pressure increase in 
30 chamber 24 and consequently in the medium discharge gaps, resulting in an 
enlargement of these discharge gaps and an increased medium discharge. 

This is also the case with an accomplished reduction of the pressure in 
pulsator Chamber 98. Thereby, due to the temporary Increased discharge the 
hexght or these discharge gaps is gradually diminished, until a balanced 
35 condition is reached. 

Thereby a discharge of gaseous meaium 50 takes place from gaseous lock 
compartment 48 through discharge gap 168 toward the exterior 170 of this 
module * 

During the discharge of the finished-off cleaning mediun, 30 this rinse 
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medium takes care of the removal of this medium 30 from this discharge 
passage 28. 

In addition, through discharge gap 168 a discharge of this gaseous medium 
50 takes place from the gaseous lock compartment 48 touard the exterior 170. 
5 Hou/ev/er, due to the extremely narrow passage 168, with a micro height 
thereof, this discharge is almost nil. 

In module 12', see Figure 4, the lower chamber block 20 in lateral di- 
rection beyond the gaseous lock compartment 48 '.is provided with the mem- 
brane section 76, with the creation of the central lou,er chamber block soc- 
io tion 172 and the outer mounting section 80. This mounting section is air- 
tight secured to support plate 82, with the creation of thrust chamber 36. 

Thereby in between the stop wall section 174 of this central block sec- 
tion 172 and the stop wall 84 of mounting plate 82 a cylindrical micro gap 
176 is located, if by means of thrust medium 104 in this thrust chamber 36 
15 this central block section 172 at the stop wall section 178 aside the wafer 
transfer zone is urged against a corresponding section of the upper chamber 
block 22', see Figure 12'*. 

Therewith at least temporary an at least almost total sealing-off of the 
medium discharge from chamber 24* toward discharge passage 28' and from 
20 gaseous lock compartment 48- toward this passage 28' and the surrounding 
area 170 is obtained. 

Dub to this almost contact making of block secties 130»/132', 134Vl3S' 
and 138'/l40' the discharge of mediums from both chamber 24' and compart- 
ment 48' is almost nil, as on an enlarged scale is shown in Figure 12^*. 
25 However, with a positive thrust in downward direction by means of an 
accomplished difference in pressure between the combination of cleaning 
chamber 24' and pulsator chamber 98 at one side and the thrust chamber at 
the other side, this central block section 172 is urged downward, whereby 
the height of discharge gaps 1 56 • , 1 58 ' , 1 60 • , 1 66 • and 1 68 • is increased. 
30 As the thrust medium in this thrust chamber 36 is a liquid, with a dis- 
charge of a small amount thereof by means of regulator-arrangement 180, 
a downward displacement takes place of this block section, whereby its' 
stop wall 176 is urged against the stop wall 84 of the support plate 82. 
As a result, these discharge gaps 156', 158', 160', 166', and 168' are 
35 opened, see Figure 12"" and on an enlarged scale Figure 12*^. 

By means of a discharge of only approximately 200 mm^ liquid from the 
chamber 36 and controlled by this regulator arrangement, providing a down- 
ward displacement of 5 pm of this central block section 172, periodically 
a discharge of finished-off cleaning medium is accomplished. 
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By .ssns cf buffer blocks 182 th. modules are .ount.. onto support plats 
184, see Figures 1 and 2, reducing the transfer of the .odule vibrations 
toward this support plate to a sufficient extent. 

rurther.ore. in at least the lower chamber bloc. 20 both supply orifices 
86 are located, with such inclined position thereof with regard to chamber 
^. that by „aans of supply of mediu. 50 a thrust on the floating .afer 26 
Is maintained in radial direction, u,ith a resulting rotation of this wafer 
Such to establish a uniform cleaning. 

u/ithin the scope of the inuention these orifices can be omitted 
10 The orifice 124 of both supplies 70 and 72 contains a s.phire orifice 
188 With a small passage, preferably smaller than 0,1 mm, see Figure 7 

The wafer cleaning is described in the PCT Application, serial Mo. 
PCTAL89/D0092 of the applicants and the above listed Dutch Patent Appli- 
cations and whereby during this cleaning under pulsating double. floating 
15 condition whether or not an uninterrupted supply of medium takes place in- 
to both upper cleaning gap 190 and lower cleaning gap 192 of chamber 24 
located on both sides of the wafer, see also Figures 24 through 28. 

in Figures 24, 25 and 26 the system of wafer cleaning within both clea- 
ning gaps 190 and 192 are shown on a highly enlarged scale. 
20 Thereby in Figure 24 by means of at least almost only mldium in liquid 
Pbase 30 in the upper cleaning gap 190 cleaning of the upper side of the 
u^afer as processing side thereof and in the lo.er gap 192 cleaning of the 
lower Side of this wafer with at least almost only gaseous medium take pla- 
ce under overpressure, 
25 Thereby by means of the lagging effect of the wafer a hefty action of 
the ultra-fine atomized liquid particles takes place on the boundary layer 
196 and the walls of the sub-miron valleys 198, see Figures 24^ and 24^ 

^During the compression stroke of the chamber upper wall 34. Figures 24^* 
24 and 24 an imploding action takes place of the sub-micron vacuum 
30 bubbles and during the expansion stroke an exploding action of these 

bubbles. Figures 24^, 24'" and 24*^. 

Thereby with the CO^ cleaning during this compression stroke an implo- 
ding action takes place of the gases, established during the preceding ex- 
pansion stroke and during this expansion stroke the exploding action of the 
35 estaDlishec liquid particles. 

In r.aure 25 thereby in the upper gap cleaning of the wafer takes place 
bv means of a combination of liquid and gaseous medium 30, with here too, 
:^urin5 t.e compression and expansion stroke of u,all 34 and together with' 
the lagging wafer a hefty action of the micro flo^ of medium, .herein 
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the liquid medium is ultra-fine atomized, on the u,afer. sae rigures 25^ 
and 25^. 

a^ith the CD^ cleaning by means of the combination of "D^ and gaseous 
medium hereby too, during the compression and expansion stroke of uall 34 
5 together with the lagging effect of the wafer, a hefty action of the micro 
flows of medium, in which the liquid CO^ is ultra-fine atomized, takes pla- 
ce on the wafer. 

In Figure 26 at the end of the wafer cleaning or possibly in between by 
means of rinse medium 50, supplied through both central supply orifices' 
10 and moving in lateral outward direction through both gaps, a rinsing takes 
place of these gaps after the expulsion therewith of residue cleaning me- 
dium. 

Thereby the height of these gaps is temporary enlarged to accomplish a 
fast expulsion. However, thereby these heights can alao remain the same 
15 in particular during the compression stroke expulsion of medium takes 
place from both gaps 190 and 192, whereas during the expansion stroke par- 
ticularly supply of new rinse medium through both supply orifices takes 
place, 

UJithin the scope of the invention every succession of different cleaning 
20 mediums is possible, as after an aggressive .edium a less aggressive medium 
and finally no aggressive medium, with any medium in gaseous, vapor or 
liquid Phase and whether or not in combination and whereby such cleaning 
under overpressure can be changed into cleaning under negative pressure or 
oppositely, 

25 During such cleaning under vacuum an increased lagging effect of the 
displacing wafer 26 occurs, as is shown in Figures 27\ 27^ and 27^ during 
the compression stroke of wall 34 and in Figures 27°; 27^ and 27^ during 
the expansion stroke of this wall, with consequently an increased action 
of the flows of medium on the wafer topograDhy. 

In Figure 28, after the vacuum cleaning according to Figure 27, expulsion 
of the finished-off cleaning medium 30 takes place by means of fresh clea- 
ning medium in whether or not only gaseous phase. 

Thereby by means of an increased vacuum in thrust chamber 36 a moving 
downward of the lower chamberblcck section 172 to.;ard against stop wall 174 
35 see Figure 4, with the creation of a cylindrical discharge gap toward the 
discharge passage, 

With the module according to Figure 1 such an enlarged height of the 
Cleaning gaps 190 and 192 takes place by means of increase of the vacuum 
in the pulsator chamber, whereby the stop wall 202 of block section 34 is 
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urged against the stop wall 200. 

As a result, an ideal expulsion of the finished-off cleaning mediufn ta- 
kes place by means of supplied gaseous rinse inedium 50. 

The piezo pulsators are connected with the modulator 196, whereby at 
5 least the amplitude of the vibrations can be regulated. 

Buffer arrangement 218 on top of the pulsators 32 orovide a stop for 
restriction of the upward displacement of the pulsators. 

The modules are provided with a cylindrical stop wall 200 as lower wall 
of the downward extension 224 of the upper pulsator block 92. In addition, 
1 0 the central upper chamber block section 34 is provided with stop wall 202. 

Thereby in the upper stop position of block section 34 the height of 
the cleaning chamber 24 is maximal, for instance 50 urn larger than the 
average height thereof during the wafer cleaning under pulsating action of 
this block section 34. In addition, the height of the discharge gap 155 is 
15 maximal, see Figure 15, 

Furthermore, the bottom side of the upper mounting plate 86 provides 
buffer wall sections 218, and whereby the top section of the pulsators 
provide the contra buffer walls 220. 

Thereby in this stop position for wall sections 200 and 202 a micro gap 
20 222 is located in between both buffer wall sections 218 and 220, see Figure 
15. 

The functioning of this stop/buffer arrangement is as follows: 
In Figure 13^^ and strongly enlarged in Figure 13^ by means of an over- 
pressure in pulsator chamber 98 with regard to the pressure in discharge 
25 passage 28 a sealing off of the discharge gap takes place by means of mem- 
brane section 152 and whereby due to medium supply the pressure in cleaning 
chamber 24 is increased toward beyond the overpressure in pulsator chamber 
98 without medium discharge takes place. 

Thereby the limitation of the volume increase of chamber 24 by means of 
30 the micro reciprocating medium layer in gap 226. 

In Figure 14^ and strongly enlarged in Figure 14^ with an overpressure 
in pulsator chamber 9B with regard to the pressure in discharge passage 28 
a medium buffer is maintained In this gap 226, preventing, that with an 
a pressure in the cleaning chamber, higher than the pressure in this pul- 
35 sator chamber, the volume of this chamber 24 is increased considerably. 

This increased pressure no.^ enables, that beyond a certain level there- 
of in cleaning chamber 24, during the downward compression stroke repeatedly 
the strongly increased upward thrust of the medium in discharge gap section 
156 against membrane section 95 results in a lifting of the central membra- 
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ne section 152 from the sealing-off section 154 of the louer chamber block, 

UFith repeatedly establishing micro discharge gap 160. 

A B C 

In Figures 17 , 17 and 17 systems are shown for wafer cleaning, u/ith 
by means of the stop wall combination 200/202 the provision of very large 
5 differences in pressure. 

Thereby in Figure 17 with a very high pressure in pulsator chamber 98 
and the discharge passage 28 the increase of a low cleaning pressure toward 
even a pressure beyond this pressure in this pulsator chamber. Such by means 
of the central supply of cleaning medium into chamber 24. 
10 Furthermore, in Figure 1 7^ a considerable drop in pressure in this pul- 
sator chamber for wafer cleaning under a considerably lower pressure, 
without a possible considerable increase of the volume of chamber 24. 

Thereby temporary a considerable discharge of medium from chamber 24 
through the wide discharge gap 156. 
15 Furthermore, in Figure 17^ the transfer even from cleaning under high 
pressure toward cleaning under negative pressure. 

Thereby temporary also a considerable discharge of medium from this 
cleaning chamber 24. 

By means of the buffer functioning of the micro gap 226 in between both 
20 stop walls 200 and 202 temporary a considerable reduction of the vibration 
amplitude of the central block section 34, 

In these temporary stop positions. Figure 17, the pulsating action of 
the top section 220 of the pulsators 32, see Figure 15. 

In Figure 16^ by means of thrust medium in buffer gap 222, vibrating to 
25 a small extent, it is prevented, that with such cleaning under high pres- 
sure and a relatively narrow narrow gap 226 between stop walls 200 and 202 
the reciprocations of the chamber upper wall are diminished. 

In particular with cleaning under high pressure, as beyond 50 bar, the 
resistances to be conquered for the vibrating central block section are 
30 that great, that these vibrations possibly are reduced to zero and these 
pulsators transfer these vibrations toward the top sections 220, as is not 
wanted. 

In this i^ay, by means of the buffer functioning of the medium u/ithin this 
buffer gap 222. a considerably greater v/ibration amplitude of the upper 
35 Chamber u;all 34 than that of the pulsator top sections 220 is maintained. 

UJithin the scope of the inv/ention it is also possible, that in such mo- 
dule, dependent on the type of wafer cleaning, only such stop u,all combi- 
nation 200/202 or buffer combination 218/220 is used. 

In figure 5 module 12" is shown. Thereby the reciprocating displacement 
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of the central upper chamber block section 34" under pulsating condition 
takes place by means of liquid medium 104, supplied into pulsator chamber98" 
and discharged therefrom by means of whether or not a plurality of plunger- 
cylinder arrangements 230. Thereby such supply through whether or not a 
5 single supply/discharge channel 232 in the top of this chamber. 

Thereby per supply 230 only a supply and discharge of 150 mm^ to accom- 
plish with 8 supply arrangements 230 for a 8" wafer an amplitude of 40 pm 
of the reciprocating displacements of this block section 34. 

Consequently, the frequency of these vibrations can be considerable, ap- 
10 proximately 50 Herz for a 40 /jm amplitude and 100 Herz for a 20 ^m am- 
plitude* 

This module is extremely suitable for cleaning under high pressure by 
means of the combination of an inert gas, as N^f and a super critical fluid, 
as CO^ or even solely CO^. 
15 Thereby after this cleaning under ultra-high pressure by means of a 

considerable drop in pressure the transfer of the liquid phase of this me- 
dium toward the gaseous phase, as is also the case with liquid medium, ha- 
ving a low boiling point. Such cleaning system is described in the above 
listed Applications. 
20 For that purpose^ the stop wall 200" of the upper block 92" is for a re- 
latively great distance removed from the stop wall 202" of the block sec- 
tion 34 in its lowest position, for instance 100 ^m, 

U/ith this wafer cleaning under pulsating double-floating condition and 
with medium supply through supply orifices 70" and 72", always per puis 
25 during the upward expansion stroke of this block section 34" discharge of 
cleaning medium 30 takes place from cleaning chamber 24" through discharge 
gap 156" toward discharge passage 28", as shown in Figure 5^. 

Thereby during the compression stroke this chamber 24" is sealed off. 

In another pressure establishing system in pulsator chamber 98", clea- 
30 ning chamber 24'* and discharge passage 28" such discharge temporarily ta- 
kes place during the downward compression stroke of this block section 34" 
and/or during the transfer phase of the compression and expansion strokes. 

Thereby the cleaning gaps 190" and 192" for such module 12" have an 
average height of for instance only 60 um, with consequently, by means of 
35 displacements of this block section 34" of 50 ^m the creation of very 

great differences in pressure in these gaps, with during the upward expan- 
sion stroke the transfer of at least part of the ultra-fine atomized li- 
quid into gaseous phase, and during the compression stroke the transfer of 
such medium in gaseous phase into ultra-fine atomized liquid. 
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With an increased expansion stroke, whereby both walls 200" and 202" 
are at least al,.ost contacting each other, the height of the discharge 
gap 156" is also considerably enlarged, uith a temporarily increased dis- 
charge of the cleaning medium from chamber 24", as for the expulsion of 
5 the finished-off cleaning medium from this chamber by means of gaseous 
medium. 

Thereby also temporary an increased pressure in gaseous lock compart- 
ment 48" for a temporarily increased supply of gaseous rinse medium to- 
ward discharge passage 28". 

10 u/ith a low discharge pressure in discharge passage 28" and a conside- 
rable ov^erpressure in the pulsator chamber 98" with regard to the pressu- 
re in the cleaning chamber 24", a sealing-of f of this chamber 24" takes 
place by means of the central section 152" of membrane section 96", ur- 
ging thereby upon the sealing-of f wall section 154" of the lower chamber 

15 block 20", see Figure 5^. 

Here too, with a considerable increase of the pressure of the cleaning 
medium in cleaning chamber 24", by means of the resulting upward thrust 
thereof against the central block section 34..an upward displacement is 
established thereof, with an accompanying widening of discharge gap 156" 
20 and Whereby finally, due to the accomplished temporary considerable over- 
pressures in this gap, a removal of membrane section 1 52" from section 
154" takes place, with a discharge of cleaning medium. 

Theraby the discharge of the cleaning medium per puis is that limited 
that gap section 158" functions as buffer chamber for such gathering of ' 
25 this medium, that the medium flow toward the discharge passage 28" is 
uniform to such extent, that a sufficient rinsing of this passage 28" by 
means of gaseous medium 50, urged therein from the gaseous lock compart- 
ment 48" through discharge gap 166", is quaranteed. 

With a temporary considerable drop in pressure in pulsator chamber 98" 
30 by means of the stop wall combination 200"/202". with eventually buffer 
medium in the narrow gap 226". the increase in volume of cleaning chamber 
24" remains limited, as imaginary is shown in Figure 5^. 

Within the scope of the invention also for this module the wafer cleaning 
es is shown in Figures 24 through 28, is applicable in a form, adapted 
35 there. Tnereby such cleaning action can be followed by another wafer pro- 
cessing, as for instance oxidation or de-hydration bake. 

In Figure 29 the installation 310, see also Figure 1 for wafer trans- 
fer, processing, storage and diagnose under a contamination controlled 
condition is shown. 
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This installation thereby mainly consists of the wafer transfer/pro- 
cessing compartments 314 and 316, with the adjacent wafer transfer/ 
de— gassing / storage/diagnose cdmpartments 318 and 320, situated in 
a chip production plant, 
5 At the lex/el of floor 378 of the operating room 334 within the enclo- 
sed compartment 322 the floor 340 is located, functioning thereby as a 
horizontal separation wall in between the upper compartment 330 and the 
lower compartment 352, see Figure 32. 

nodules 326 and 328 for wafer transfer and all-sided wafer cleaning, 
1 0 as are shown in Figures 1 , 4 or 5, in adapted configuration are mounted 
against the vertical separation wall sections 336 and 338. 

These sections of separation walls 324, extending in longitudinal di- 
rection of the installation 310, are placed under an angle with regard 
to each other and in tat way also these modules* 
15 In addition, by means of at least one vertical separation wall 360 
and such whether or not in combination with the sidewall of the proces- 
sing equipment 332 the wafer transfer/processing compartments 314 and 316 
are separated from each other. 

This vertical separation wall 324 and the other vertical wall sections 
20 extend in upward direction from this floor 340 toward at least beyond the 
wafer transfer zone 362, causing the compartments 314, 316, 318 and 320, 
together with the corridor 364 j to be seoarated at this transfer zone in 
horizontal direction. 

These compartments 314, 316, 318 and 320 extend in upward direction to- 
25 ward into operator room 334 and whereby the upward sealing— off is accom- 
plished by means of the cover sections 346, connected against the ceiling 
354 of this room 334, see Figure 32. 

In the wafer transfer compartments 318 and 320 per wafer transfer/pro- 
cessing compartment a wafer transfer robot 354 is located for supply and 
3D discharge of wafers 26 toward and from the cleaning modules 326 and 328, 
diagnostic stations 342 and series of wafer storage/degassing modules. 

Some distance above the floor 376 the cleaninrj chambers of modules 326 
and 328 are located, with supply and discharge of wafers 26 on tranfer le- 
vel 362. At the wafer processing side supply and discharge toward these 
35 modules and therefrom takes place by means of transfer robots 356. 

In the common upper section 498 of the upper compartment 330 the filter 
houses 358 for inert gas, which is lighter than air, as N^, are secured and 
connected with a common supply duct 366 for this inert gas as upper medium 
368. 
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Furthermore, by nieans cf supply duct 374 supply of air as lo.ar medium 
372 takes place toward filter houses 370. providing air toward corridor 354 

In these filter houses 358 and 370 exchangeable filter cartridges are 
located. 



5 



Corridor 364 consists of the central corridor section 376, extending in 
longitudinal direction of the installation, and the branched corridor sec- 
tions 378. located in betu,een successive u,afer transfer/processing compart- 
ments. 

By means of level regulator 380 in these corridor sections the separa- 
10 tion leuel 382 betu^een both mediums 368 and 372 is kept on a level, located 
some distance underneath wafer transfer zone 362. 

Thereby the orifices 370 for the lou,er medium 372 are located underneath 
this level. 

In floor 340 the man holes 384 are located and whereby on top of these 
15 holes the person enclosures 386 are arranged. 

in compartment 352 the person elevators 388 are located for displacement 
of a person toward and from this floor 340. 

In the lowest position of such elevator by means of a displaceable wall 
this man hole is closed. 

20 The lower section 550 of this person enclosure is made of an at least 

less daformable synthetic material, as teflon, in such way, that it functions 
as carrier for the upper section 552, which is also sufficiently non-deform- 
able, and provided with a transparent head enclosure 554. 

Furthermore, this lower section 550 is open at its bottom side and local- 
25 ly made heavier. in its section 548. 

By means of a flexible section 556 the lower and upper section are secu- 
red to each other, enabling a considerable bending of upper section 552, 
for instance 60 , 

In addition, this upper section 552 contains coupling sections for se- 
30 curing the flexible arm sections 558. 

rurthermore. the lower section 550 is provided with rolls for the dis- 
placement of such enclosure over floor 340. 

Furthermore, this carrier section 548 is provided with sealing-ff .eans 
for a leak-free securing thereof onto the test and cleaning facility 530 
35 see Figure 29. ' 

The medium supply and discharge tubings 390 and 392 for such enclosures 
386 are coupled with the nipples 394, located in floor 340. for connection 
thereof with a supply and discharge of respiration air. 

In that way, this respiration medium cannot contaminate the column ultra- 
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filtered lower medium 374, situated in corridor 364 above this floor 340. 

Due to the relatively great distance in between separation level 382 
and floor 340, approximately 0,3 meter, it is not possible, that during 
the maintenance of the equipment in this upper compartment 330, with accom- 
5 panying displacements of persons therein, the lighter upper medium 368 can 
enter such enclosure and disturbs the respiration of such person. 

By means of elevator 388 such person can enter this enclosure 386 through 
its open bottom side 548 and can withdraw therefrom. 

Furthermore, in compartment 330 in racks 398 ultra cleaned components 
10 for the equipment are stored within the column ultra— cleaned upper medium 
368. 

In this installation the application of TV camaras for monitoring in 
operator room 334 the successive wafer transfers, correct functioning of 
the equipment and the maintenance personnel during the maintenance. 
15 Furthermore, in floor 402 of the wafer transfer/processing compartments 
314 and 316 the discharge ducts 404 are located for discharge of upper me- 
dium 368 and whether or not combined with processing medium, see also Figu- 
res 30 and 31 , in downward direction toward the whether or not central 
discharge duct 406. 

20 If required, as with open wafer processing stations, such discharge duct 
can be connected with an own discharge to simplify the separation of pro- 
cessing medium. 

In addition, in wafer transfer compartments 318 and 320 in floor 408 of 
the cassette transfer tunnels 410 the discharge ducts 412 are located for 
25 discharge of medium 368, and such whether or not combined with contaminants, 
toward the central discharge duct 414. 

Furthermore, in floor 340 of corridor 364 the discharge ducts 416 are 
located. These ducts are connected with the discharge duct 418. 

U/ithin the scope of the invention these ducts can be connected with lo- 
30 wer compartment 352 as discharge duct. 

The volumes upper and lower medium are limited and depend on the locally 
required cleanroom condition. 

In the lower compartment 352 the secundary sections of the wafer trans- 
fer-, processing- and diagnostic equipment and accessories, as t^nks, numps 
35 and piping , are located . 

If required, also in this lower compartment the location of processing 
reactors or even underneath, with supply and discharge of wafers by means 
of cassettes. 

In Figure 29 the installation 310 consists of two rows 314 and 316 of 
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t^afer processing stations, in which successive wafer processings take place 
under vacuum in groups 420, 422, 424 and 426 of high vacuum wafer processing 
modules. 

Thereby within the scooe of the invention any type of wafer processing, 
5 whether or not in batches or individual. 

rurthermore, the number of orocessing modules can vary per station from 
a single module on, dependent on the type of wafer orocessing. 

In addition, in between these wafer processing modules a wafer diagnos- 
tic station and/or a wafer orientation station can be arranged. 
10 In Figure 30 a section of a modified installation 310. is shown at group 
420' of high vacuum wafer processing stations. 

With a number of high vacuum wafer processing stations, due to the ex- 
tremely discharge volume of processing gases from such station toward the 
t^afer transfer section 428 in front thereof, this section at least locally 
15 does not need to be seoarated with a vertical sidewall from wafer transfer 
compartments 318 and 320. Consequently, in that location the cleaning modu- 
les 326 and 328 together with the wafer transfer robot 356 can have a posi- 
tion within these wafer transfer compartments 318' and 320'. 

After the wafer processing under high vacuum,mostly processing contami- 
20 nants, as metal deposition, has to ba removed from the wafer thoroughly. 

For that purpose, if required, in exit module 430 any type of effective 
treatment of the wafer, as for instance the removal of such metal particles 
or other deposition by means of an etch process. 

Subsequently, in module 328' a continued Processing of this wafer as 
25 cleaning thereof by means of ultra-fine atomized liquid, situated within 
a gaseous medium as carrier medium, takes place. 

Such thorough post treatment of the wafer in whether or not a combination 
of modules is followed by a thorough removal of moisture, which during the 
post treatment has entered the interior of the wafer, therefrom, because 
30 this moisture start to function as contimination during the following wafer 
processing under high vacuum. 

U/lth a wafer cleaning by means of the combination of with a supercri- 
tical fluid, as CO^, such removal of moisture is not required. 

Such degassing of the wafer, even by means of the combination of high 
35 vacuum and an increased temperature, takes a possibly longer than 20 minu- 
tea* 

For that purpose, in wafer transfer compartments 318 and 320 wafer de- 
gassing stations 444 are located, preferably consisting of a series of de- 
gassing modules 4^a6, 448 and 450. 
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As the installations are provided with different wafer processing sta- 
tions, as for wafer processing under high vacuum and lithography oriented 
wafer processing, and these installations are located aside each other, pre- 
ferably an automatic transfer of the wafer cassettes takes place through 
5 tunnel 410, connecting the exit section 432 of such installation 310 or 
section thereof with the intrance section 434 of another installation 310' 
or section thereof. 

Thereby in such receiver station 434 two arrangements 436 and 438 to 
receive cassettes 440 are located, which storage facilities are connected 
10 with the cassette supply and discharge device 442. 

As thereby a first casseppe 440 is unloading wafers by means of wafer 
transfer robot 354, in the meantime the other unloaded cassette 440 can be 
returned toward discharge station 432 of the other installation by means 
of this device 442 and subsequently replaced by another, loaded cassette. 
15 In Figure 31 a section of installation 310' is shown, wherein lithogra- 
phy oriented wafer processings take place in group 452 of wafer processing 
stations • 

Here too, if required, the use of such degassing station 444', with mo- 
dules 446' and 448', as in front of coating deoosition station 452, wherein 
20 in the first module HHOS vapor primer is deposited onto the wafer 26 under 
high vacuum. 

Here too, at the entrance 434- the storage arrangements 436' and 438' 
for two wafer supply cassettes 440. 

Furthermore, here also the same discharge system for the inert gas 368 
25 through discharge ducts 404' in lower wall 402', whereby its gathering ta- 
kes place within gathering compartment 454, located immediately underneath 
this separation wall 402', see also Figure 4. 

Furthermore, hereby also the discharge of inert gas 368 from the wafer 
transfer compartment 318' takes place through ducts 414', located in its 
30 lower separation wall. 

In this installation, if not required, as at stepper station 456, the 
omittance of the separation u,all in between such station and the wafer trans- 
fer compartment 318', because such station at least almost does not genera- 
tes contamination and no processing gases have to be discharged. 
35 Furthermore, for the coating deposition station 458 behind the exit 

module 328' still an additianal module 430- for wafer treatment is located. 

Within the scone of the invention these modules can be exchanged or this 
second module omitted. 

For such installation any other combination of wafer transfer/processing 
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stations and whether or not combinBd with wafer transf er/de-gasing/diagnose 
compartments, as shown in Figures 30 and 31, can be used and such in any 
size and number. 

Furthermore, combinations of grouns of high vacuum stations and other 
5 wafer transfer/processing stations are possible, including wafer transfer/ 
processing installations, wherein at least a total wafer processing cycle, 
with whether or not locally a repeat, if required, as for DRAM wafer pro-' 
cessing technics with multiple layers of elements. 

The maintenance of the columns inert gas 368 and air 372, including 
10 contamination control, is as follows: 

m centra 1 corridor section 376 and branched corridor sections 378 a 
column highly filtered air 372 is maintained, with on top the column ultra- 
filtered inert gas 368. 

By means of supply of this air through supply orifices 370 and its dis- 
15 charge through ducts 516, to a sufficient extent a contamination-free con- 
dition for this air is maintained, also during local maintenance activities. 

In addition, within this heavier column air by means of the non-deform- 
able lower sections of the contamination-free exterior of the person enclo- 
sures 386, which also during such maintenance remain immediately above the 
20 corridor floor 340, the whirling actions of the air are extremely limited. 
Consequently, no breaking through of air in upward direction into the 
column inert gas in upward direction beyond the vertical sidewalls 324, 
336, 338, 360 and 362 takes place. 

In addition, thereby almost no transfer of the relatively heavy contami- 
25 nants take place from this column air in ypward direction towards this 
column inert gas. 

Furthermore, gradually even a transfer of relatively heavy contaminants, 
present in this column inert gas, takes place toward this column air. 
In that way, this column inert gas in these corridor sections 376 and 
30 378 functions as a buffer, with only a very restricted discharge thereof 
through discharge orifices 460 at the separation level 382, if required, 
as imiginary is shown in Figure 32. 

Consequently, an ideal opportunity is accomplished to have the upper 
compartment section 358 of upper compartment 330 function as a common 
35 duct for the inert gas, which locally is supplied into this upper section 
through the centrally situated filter arrangements 358 or through the 
imaginary indicated filter arrangements. 

As in the wafer transfer/processing compartments 314 and 315 the dis- 
charge ducts 404 are located in floor 402 and in the wafer transfer/de- 
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gasing/storage/diagnostic compartments 318 and 320 the discharge ducts 5i2 
in their floor, this supplied inert gas is mov/ed over this stationary co- 
lumn inert gas in these corridor sections 376 and 378 as contamination-free 
gaseous guide wall and over the vertical seoaration walls 324, 326, 360 and 
5 362 into these compartments 314, 316, 318 and 320 and suctioned off through 
these discharge ducts 404 and 414. 

Thereby these filter arrangements 358 are situated individually, with a 
spreading of the inert gas by means of this upper section 358. 

Furthermore, the location and size of the discharge orifices in compart- 
10 ments 314, 316, 318 and 320 are adjusted to the local wafer transfer and 
processing in order to restrict the use of this gas as much as possible. 

Such in cooperation with as many of discharge ducts 404 and 412, as re- 
quired. 

In addition, by means of the use of gather compartments 454 underneath 
15 wafer transfer/processing compartments, where required, in any place within 
such wafer transfer/processing compartment the downward flow of the inert 
gas can be maintained on the lev/el, wanted. 

Consequently, a «ery simple, but extreioely effective supply and discharge 
system is accomplished for the inert gas. 
20 Instead of maintaining the height of the separation level 382 by means 
of float switch 380 it is also possible to accompUeh such level by means 
of a number of discharge orifices 460 at this separation level for air and/ 
or inert gas, as imiginary is shown in Figure 32. 

If this level is above such orifice, than exclusively discharge of air 
25 takes place, whereas, if this level is underneath such orifice, only dis- 
charge of inert gas takes place. 

In another configuration this float switch 380 coopBrates with these 
discharge orifices, with these discharge ducts as safety. 

Thereby these orifices are positioned over some distance above the swit- 
30 ching leuel of this float switch. 

Thereby the opening of such discharge orifice can be regulated from clo- 
sed on, and whereby during maintenance locally an increased discharge of 
inert gas through the local discharge orifices is established. 

In rigure 33 installation 310" is shown, whereby the separation wall 34C" 
35 solelv as floor of corridor 364" is located in between the upper comoart- 
meni 330" and the lower compartment 352". 

In ad-ition, the separation level 382" in between the column gas 366 and 
the colurTin ultra filtered air 372 is lowered and whereby the vertical sepa- 
ration uall 324" extends upward from this floor over some distance beyond 
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this lev/el. 

Here toe, the ^afer transf er/processing/storage/diagnostic conpart.ents 
314" and 31B" respectiuely 316" and 320" are combined, with no separation 
wall xn betu/een these compartments and the lou.Gr compartment 352". 
5 Furthermore, in these compartments immediately above the separation le- 
wel 454, u;hich in height corresponds u,ith the separation level 382" at the 
corridor 364". the discharge orifices 466 are located, .hich are connected 
With the discharge duct 358* 

The gaseous medium 368, here also supplied through filters 358", is mo- 
10 ved through these compartments 314"/318" and 316"/320" tou,ard these dis- 
charge orifices 466. 

Due to the relatively great distance between the uafer transfer zone 
352" and these discharge orifices 466, combined with a great number thereof 
and an extremely lo. downward velocity of this gaseous medium, locally less 
15 than 1 mm per second, with a good spreading thereof, there where required 
such compartment to a sufficient extent is provided with fresh inert gas/ 
Such in particular at this wafer transfer zone. 

Such also because of the possible adjustment of this discharge by means 
of valves 468. 

20 rurtharmcre. in these compartments supply of highly filtered an heated 
air 372 takes place immediately underneath this separation level 466, with 
a good spreading thereof. 

This air, the same as the highly filtered air, supplied into corridor 
364" through supply orifices 370". is suctioned off through lower compart- 
25 ment toward the discharge openings 472 in Its floor. 

liilthln the scope of the invention it is possible, that this vertical 
separation wall 324" whether or not locally or in part is omitted. 

Such separation wall 324" thereby in particular functions to prevent 
that contaminated air from the air column 372" in corridor 364" can be dis- 
30 charged through these compartments 314"/318" and 3l6"/320". 

Uiithin the scope of the invention it is also for this installation pos- 
sible, that this vertical wall 324" extends in upward direction from floor 
340" toward beyond the wafer transfer zone 362". 

The independent discbarge of the air from corridor 364" takes place 
35 through openings 416", located in floor 340". 

The open passage 470 underneath compartments 314"/318" and 3l6"/320" 
enable, that components of the equipment, as pining, can freely extent the- 
rein and do not need to be lead through one or more walls. 

In addition, this equipment is also accessable from lower compartment 
352". 
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In addition, parts of this equipment or ev/en the entire equipment can 
be displaced through this passage toward or fro^ the upper compartment 330 
in particular for replacement thereof. 

rurthermore, for this installation 310" any position of the supply fil- 
5 ters 358" for the inert gas 368 is possible, as, if required, on top of 
these compartments, as imiginary is shoun in Figure 1. 

By using series of wafer cleaning modules within the isolated compart- 
ment, filled with an inert gas, the installations 3l0, 31 0« and 310" have 
the following positive features: 
10 1. An ideal use of the combination of upper compartment 330, lower com- 
partment 352 and operator room 334 for the isolated location of wafer 
transfer and processing equipment, controlling, storage and diagnose, re- 
sulting in the following: 

a) in this upper compartment 330 an improved interface of the equipment 
15 sections 332 with other equipment sections and with a considerably 

reduced spacing in between; 

b) possibly uniform distances between these equipment sections 332; 

c) in this upper compartment 330 a considerably reduced maintenance of 
only these equipment sections 332, with a positive contribution to 

20 the considerably reduced generation of contamination; and 

d) almost no equipment sections above the wafer transfer/processing 
zone 362 in continuous open position thereof, with a negligible ge- 
neration of contamination. 

Consequently, also a negligible and controlled generation of contami- 
25 nants by the equipment sections 332 and other equipment, located within 
the upper compartment. 

2. In this upper compartment 330 the effective use of submicron filtered 
inert gas 368, as N^, instead of air, containing moisture and other, whethe 
or not organic contamination. 
30 3. An effective removal of deposition of eventually generated contami- 
nants from the wafers by means of an all-sided wafer cleaning in a series 
of wafer cleaning modules 326, 328 and 430. 

4. By making use of the vertical separation wall 324 and the buffer 
column highly filtered inert gas 366 above the column highly filtered air 

35 372, no transfer of contaminants from the corridor sections 376 and 378 to- 
ward the compartments 314, 316, 318 and 320 or combinations thereof. 

5. In the upper compartment 330 a negligible transfer of contaminants 
toward the equipment sections 332 during its maintenance by means of ths 
following : 
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a) the inert gas as environmental medium, containing no water vapor and 
other contaminants; 

b) a contamination-free person enclosure 386, with an own discharge of 
the respiration air for the person within; and 

5 c) almost no whirling actions by means of the application of the separa- 
tion wall 324, together with an almost static column inert gas 368. 

6. An optimal and effective use of wafer transfer robots 354 and 356,' 
with a minimal generation of contaminants. 

7. In these compartments 314, 316, 318 and 320 or combinations thereof 
10 an additional optimal interface condition for all equipment by means of the 

wafer transfer between the equipment on a single, standard level. 

8. An effective degassing of the wafers in sealed-off degassing modules 
446, 448 and 450, with an own discharge of produced vapors and gases. 

9. The heavier processing medium, discharged from the processing modules 
15 into these compartments, moves downward u,ithin the column inert gas toward 

the discharge orifices 404, 412 and /or 466, whereas with the existing in- 
stallations often the ascent takes place of lighter processing gases and 
vapors within the cleanroom air. 

10. in compartments 314. 316, 318 and 320 or combinations thereof a frac- 
20 tion Of the whirlings above the wafer transfer zone, present in the exis- 

ting installations. 

11. No temporary, extremely unfavorable conditions in these compartments 
314, 316, 318 and 320 or combinations thereof, as with existing installa- 
tions due to the uncontrollable temporary proximity of personnel, generating 

25 contamination, whereby within the whole transfer/processing/control compart- 
ment a considerable laminar downward flow of ultra cleaned cleanroom air 
has to take place. 

Consequently, with the installations 310. 310- and 310" the inert gas 
almost only is required as static environmental medium, with a minimal down- 
30 ward discharge thereof through compartments 314, 316, 318 and 320 or combi- 
nations thereof for the extremely restricted downward discharge of minimal 
quantities of generated contamination and processing medium through these 
compartments* 

Also because of the restricted size of the upper compartment 330 the to- 
35 tal consumption of inert gas is only a fraction of the total consumption 
of Cleanroom air with the existing installations, often less than 1 %, 

Consequently, an ideal local suoply of this inert gas 368 is possible 
through mini filters, located in th. top section of this upper compartment 
330. 
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Furthermore, for this installation all other configurations and methods 
in whether or not adapted form, as described in the Dutch Patent Applicati- 
ons, serial Nr's 9000579, 9000902, 9D00903 , 9 001 1 77 , 90014 00 , 9 001862, 
9000374, 9000375, 9000376 and 9100237 of Applicants, are applicable. 
5 Furthermore, structures and methods of this installation in whether or 
not adapted form are applicable in these installations, listed above. 

In Figure 8 the module is suitable for considerable differences in pres- 
sure between the pulsator chamber 98 and the discharge passage 28. Such 
for in particular wafer cleaning under high pressure, as u;ith combined 
10 with a supercritical fluid, as CQ^. 

Furthermore, thereby the possible replacement of gaseous lock compart- 
ment 48 by the outer environment 170 as supplier of the inert gas to main- 
tain the gaseous lock within gap 166, see Figure 7, together with urging 
of this gas toward the discharge passage 28 for rinsing thereof. 
15 In that case the inert gas compartment 330 of installations 310, 310' 
and 310", see Figures 29 through 33, functions as such environment. 

The lower wall section 230 of the upper chamber block 22 has preferably 
at the central section 152 of membrane section 96 a slightly lower level, 
for instance 5 >im, than the adjacent wall sections 232 and 234, see Figure 
20 8 . Oppositely, the cooperating section of the lower chamber block can be 
provided with an upwardly extending wall section at this central membrane 
section 152. 

U/ith no pressure build-up in chambers 24 and 98 and no vibrating block 
section 34, together with an urging of chamber blocks 20 and 22 against 

25 aach other at their stop walls 114 and 116, this cylindrical section 1S2 
under spring load is urged upon corresponding section 154 of block 20. 

As this membrane section is relatively stiff, during the upward expan- 
sion stroke of block section 34 it is Jointly drawn upward around the cy- 
lindrical bending line 210, and such against this spring load. 

30 Finally, depending on the pressure of the cleaning medium within the 
discharge gap section 155 with regard to the pressure in pulsator chamber 
98 and in discharge passage 28, this section 152 is jointly moved upward 
over a micro distance, with the temporary creation of the micro passage 
160. 

With the subsequent downward compression stroke of block section 34 this 
stiff membrane section 96 is jointly drawn downward by this block section 
against the upward thrust of the further compressed cleaning medium within 
discharge gap section 156, with the again accomplished urging of section 
152 against section 154, and an established sealing off of chamber 24. 



35 
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The duration and extent of such lifting of section 152 from section 15., 
depends on the stiffness of membrane 96, the difference in pressure bstuieen 
both Chambers 24 and 98 and discharge passage 28 and the vibration amplitu- 
de of block section 34. 
5 Such stiffness of membrane section 96 depends on the differences in pres- 
sure for this cleaning module, with a maximal stiffness for wafer cleaning 
under a maximum average pressure , for instance 80 bar and pressure fluctu- 
ations of 40 bar. 

With a maximal set pressure in pulsator chamber 98, with an accompanying 
10 considerable downward thrust thereof on membrane section 96, a discharge 
of cleaning medium from chamber 24 takes only place after the build-up of 
a considerable pressure therein. 

U/ith a sudden considerable drop in pressure in pulsator chamber 98 an 
increased discharge of cleaning medium 30 from chamber 24 takes place until 
15 again stabilisation occurs in supply and discharge of this medium toward 
and from this chamber, 

With no supply of medium 30 into chamber 24 at first, due to a still con- 
tinued expulsion of this medium the positive difference in pressure between 
pulsator chamber 98 and chamber 24 will increase, with consequently an 
20 increased urging of section 152 upon section 154 and finally an optimal 
sealing-off condition. 

Figure 6 shows module 12'", whereby the lower chamber block 20"' is 
also provided with a central section 240, which by means of supply and dis- 
charge of liquid medium 104 toward and from the lower pulsator chamber 244 
25 Is reciprocated under a low frequency. 

Thereby the same cleaning of wafer 25 in chamber 24'", as described for 
the module according to Figure 1 . 

The cylindrical stop combinations 200" •/2D2"' for these block sections 
34'" and 240 provide the limitation of the block displacements, preventing 
30 an unallowable deformation of membrane sections 96"' and 242. 

Thereby preferably the frequencies of the block vibrations are different, 
u;ith consequently variation of the resultant amplitude to a great extent. 

Deriodically considerable amplitudes are established, whereby discharge 
of medium from chamber 24'" toward discharge passage 28'" is accomplished 
35 between membrane sections 162'" and 26 0, moved away from each other. 

Within the scope of the invention it is also possible, that in another 
module configuration only the central lower chamber block section 240 vi- 
brates. 

Furthermore, that one of these pulsators is another type of pulsator. 
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as for instance a piezo transducer. 

In figure 9 a modified configuration of the medium discharge system for 
the cleaning module is shown. 

Thareby the use of two membrane sections 96' and 262 as part of upper 
5 chamber block 22, u,lth in between the cyUndrical sealing-off section 256. 

In Figure 9 medium charge of cleaning chamber 24' takes place and mhere- 
by the overpressure of mediurr 50 in pulsator chamber 98' and section 264 
thereof abov/e membrane section 262 u/ith regard to the pressure of medium 
30 in chamber 24' provides the urging of lower wall 278 of this section 
1 0 266 in downward direction upon the corresponding wall section 280 of lower 
chamber block 20 •» 

Such also during the reciprocation of central block section 34', because 
membrane section 96' absorbs these pulsations. 

In Figure 9 charging with medium of chamber 24 • has taken place and 
15 whereby the pressure in this chamber to a small extent is higher than the 
pressure in pulsator chamber 98'. 

Thereby an increase in v/olume of this chamber 24' is accomplished, with 
an accompanying upward displacement of block section 34', including membra- 
ne section 96' and sealing-off section 266, until this sealing-off section 
20 with its upper wall 276 is urged against stop wall 200', located within 
pulsator chamber 98', 

Thereby stop wall 202' of this block section 34' not yet is urged against 
this stop wall section 200'. 

Consequently, the combination of discharge gap 156' and Its extension 
25 268 is created and whereby membrane section 262 at its inner end 282 is 
jointly moved upward. 

Thereby this combination of discharge gaps function as buffer compart- 
ment in buffering cleaning medium 30, during the pulsating action of the 
upper chamber wall 34' urged from this chamber 24' and backward. 

30 Thereby the negative pressure within discharge passage 28' and gap sec- 
tion 158', extending partly in inward direction toward underneath this mem- 
brane section 262, still provides such thrust in downward direction of the 
pressure of medium 50 in pulsator chamber 98. that central part 270 of 
this membrane section 262 still is urged upon wall section 272 of lower 

35 chamber block 20'. 



In Figure 9 by means of a continued supply of cleaning medium 30 into 
Chamber 24' the pressure in this chamber is still further increased, where- 
by finally the resultant thrust on membrane section 262 causes the section 
270 at least temporary to lift from wall 272 over a micro distance, accom- 
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gap 274 and gap section 158' toward discharge passage 28- 

Within the scop. Of the invention any other buil.-up in pressure for this 
.adxu. sealing-off/pass-through syste. is possible, .ith .Hather or not the 
application of a stop syste. and including .afar cleaning under high presau 
ra or negative pressure. 

The combination of .e.brane sections 96- and 262,.ith in between the dis- 

section. Whereby .e.brane part 96- thereof functions as flexible element in 
10 between this sealing-off section 265 and the pulsating bloc, section 34- 
and the other membrane part 262 functions as flexible element in between 
this sealing-off section 266 and the outer block part 94' 

in Figure 9 in addition in phase II is shown, that graduaaly the clea- 
1S ZIT' " ^^-^^^ ^ - - Cleaning 

For that purpose, gradually the pressure in pulsator chamber 98- is da 
creased, whereby due to the overpressure in chamber 24- the upper wall 276 
Of sealing-off section 266 remains urged against stop wall 20D., with due 
tc the accompanying increased upward thrust against membrane section 262 
20 at least temporary a continuously maintaining of discharge gap 274 in be 
tween membrane wall 270 and contra wall 272 of lower chamber block 20- 

Thereby still stop wall 202- of block section 34' is not urged against 
Stop wall 200. 

However, with a sudden drop in pressure this will be the case, causing 
25 this stop combination to function as safety. 

AS a result, an ideal system for cleaning under high pressure is accom- 
Plxshed, with still the possibility of a negative pressure in discharge 
passage 28', whereby gaseous lock compartment 48- can be omitted and the 
gaseous medium, required for its supply into this passage, can be withdrawn 
from the outer module environment, as the inert gas compartment 330 of the 
installations according to Figures 29 through 33. 

^ In the at least almost joined position of walls 278 and 280, see Figure 
9 , the height of gap 288 in between block wall sections 284 and 286 near 
Chamber 24- is still at least 10pm, depending on the pulsation amplitude. 

Consequently, during the wafer cleaning, see Figure 9^ the height of 
this gap section 288 is sufficient to have the pulsating reciprocations of 
upper Chamber wall 34. taking place at least almost Jam-free, as is wanted 
with wafer cleaning under ultra-high pressure. 

^Jith the wafer supply systems according to Figures 18 through 22 it is 
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also possible, that after centering of the arrived wafer within the recess 
102 of the upper chamber block 22 the support blade of the robot arm is 
drau/n from underneath the wafer, with entering of the chamber recess in 
lower chamber block 20 by the wafer in a tilted position thereof, as imigi- 
5 nary is shown in Figure is'^ with position 292. 

Such is possible due to the extremely small height of the wafer transfer 
gap in between both chamber blocks, enabling a negligible tilting of the 
wafer and no unallowable forces, applied thereon. 

For an easy entering the recess 122 by the tilted wafer, this recess has 
1 0 a somewhat larger entrance diameter together with an inclined sidawall. 
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CLAinS 

What is claimed is: 

1. Apparatus for wafer transfer and processing, consisting of at least 
one wafer cleaning module, and in addition: 
5 a) a combination of lower chamber block and upper chamber block; 

b) a cleaning chamber, located in between these blocks in at least one 
central recess, for cleaning a wafer; 

c) in this block arrangement in lateral direction aside this chamber 
a discharge passage for the cleaning medium; 

10 d) means for removal of said chamber blocks from each other for wafer 

transfer toward and from said cleaning chamber and displacing toward 
each other for wafer cleaning; and 
b) a pulsator for during at least the wafer cleaning in said cleaning 
chamber by means of the reciprocation of a chamber wall under uibra- 
15 ting action, providing an at least temporary variation of the height 

of said cleaning chamber; 
comprising such means, that during the wafer cleaning, with an at least 
temporary established medium discharge gap in between said chamber blocks 
from said cleaning chamber toward said discharge passage, a sealing-off 
20 system is established by means of at least gaseous medium, 

2. Apparatus as defined in Claim 1, comprising such cooperating stop 
walls, that in joined condition of said walls at least jointly temporary 
said mini medium discharge gap in between said cleaning chamber and said 
discharge passage is accomplished. 
25 ■ 3. Apparatus as defined in Claim 2, comprising such means, that thereby 
said medium discharge gap extends uninterruptedly in radial direction du- 
ring part of the wafer cleaning action. 

4. Apparatus as defined in Claim 2, wherein thereby at least one of 

said stop walls as stop wall section is at least jointly part of whether or 

3D not an extension of one of said chamber blocks in lateral direction beyond 
said discharge passage* 

5. Apparatus as defined in one of foregoing Claims, containing such 
means, that as thereby said chamber blocks comprise in addition cooperating, 
in radial direction uninterrupted wall sections, extending in lateral di- ' 

35 rection outward said discharge passage, during the wafer cleaning said 

combination of wall sections at least almost entirely seals off said dis- 
charge passage in lateral direction from the outer environment. 

6. Apparatus as defined in Claim 5, comprising such means, that in clea- 
ning position of said chamber blocks by means of gaseous medium a sealing 
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off system is established for said discharge passage in lateraliy outward 
direction, 

7. Apparatus as definsd in ::iaiin 5, wherein it comprises such means, 
that as thereby at said wall sections in betureen said blocks a gaseous 
5 lock compartment is located, extending in radial direction, gaseous medium, 
supplied into said compartment, preuents that cleaning medium, arrived in 
said discharge passage, can escape therefrom in laterally outward direction 
in between said wall sections. 

S. Apparatus as defined in Claim 7, comprising such means, that medium 
10 supply into said gaseous lock compartment for maintaining a gaseous lock 
takes place through a laterally outward extension thereof. 

9. Apparatus as defined in Claim 8, wherein said extension of said ga- 
seous lock compartment extends in laterally outward direction toward the 
exterior of said chamber block arrangement for supply of medium toward 
15 said compartment from the environment ouside said block arrangement. 

10. Apparatus as defined in Claim 7, comprising such means, that as said 
gaseous lock compartment comprises an in v/ertical direction enlarged sec- 
tion, connected with an individual supply of filtered gaseous medium, during 
the joining of said stop wall sections of said chamber blocks the discharge 

20 of this gaseous medium from said compartment toward said discharge passage 
is limited. 

11. Apparatus as in Claim 10, wherein said chamber blocks in addition 
comprise a combination of cooperating , in radial direction uninterrupted 
wall sections, extending in lateral direction outward said gaseous lock 

25 compartment and said combination of wall sections during the wafer cleaning 
seal off said gaseous lock compartment in outward direction to such 
extent, that thereby the escape of medium from said compartment in laterally 
outward direction at least is limited. 

12. Apparatus as defined in Claim 11, comprising such means, that thereby 
30 the pressure of the medium in said compartment during the discharge of 

cleaning medium is higher than the pressure of the medium in said discharge 
passage. 

13. Apparatus as defined in Claim 7, comprising such means, that said 
wall sections, located in laterally outward direction of said gaseous lock 

35 compartment, jointly for at least part thereof are said stop wall sections, 

14. Apparatus as defined in one of foregoing Claims, wherein, as said 
chamber blocks comprise the following corresponding wall sections: 

a) stop wall sections; 

b) in radial direction uninterrupted wall sections, extending in laterally 
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□ utiuard direction from said discharge passage; and 

c) in radial direction uninterrupted wall sections in between said clea- 
ning chamber and said discharge passage, 

it further comprises such ™eans, that in Joined position of said stop .all 
5 sections the folln.;in9 medium discharge gaps are established- 

a) outward said discharge passage a discharge gap for supply of gas.ous 
medium toward said discharge passage; and 

b) at least temporary in between said cleaning chamber and said dis- 
Charge passage an in radial direction uninterrupted discharge gap for dis- 
charge of cleaning medium from said cleaning chamber. 

15. Apparatus as defined in Claim 14, comprising such means, that as 
lectionsr" corresponding wall 

""/^^^-^ uninterrupted wall sections, extending in late- 

rally outward direction from said gaseous lock compartment, 
.n Joined position of said stop wall sections in addition the following 
medium discharge gap is established: 

c) outward said gaseous lock compartment a micro gap in between said 
wall sections, with possibly a local joining. 

'° thar;hrfi"'"' r ''^'^ ^ ^^-^^^^^^ — , 

that the flow resistance for medium in said gaps is that considerable, that 

i m ' Z " - overprs sure 

i maxnta.ned with regard to the pressure of the medium in lateral direc- 
tion outward said gaseous lock compartment. 
25 17. Apparatus as defined in Claim 14, wherein, as said chamber block 

L ad'lil f " '^'"^''^ ''''''''' — 

whi h th . ^ P«t thereof comprise transfer zones, along 

stop wall sections are located at least outside the transfer zone of the 
30 wafer, cleaned in said cleaning chamber. 

18 Apparatus as defined in Claim 17, wherein said wall sections, located 

1 as" '^'^ — ^ compartmint 

lea as.de t e transfer zona for the cleaned wafer are stop wall sect ons. 

a) with a Chamber block a central chamber block section, extending in 
la eral direction beyond said cleaning chamber, by means of a cyll 

cal membrane section is connected with an outer section of said block- 

som '"'^'^ ^^^"^^ 

aome distance away from said membrane section; 



35 
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c) a cover is pressure-tight secured against said outer block section 
with the creation of a pulsator chamber; and 

d) in said pulsator chamber a pulsator arrangement is located for a 
pulsating reciprocation of said central chamber block section, 

5 it comprises such means, that as in said pulsator chamber a medium is 
Situated, jointly by means of this medium said sealing-off system for said 
cleaning chamber is accomplished. 

20. Apparatus as defined in Claim 19, wherein said membrane section com- 
prises a cylindrical aealing-off wall section, corresponding with a contra 

10 sealing-off wall section of the other chamber block, said discharge gap 
extends inwardly from said discharge passage toward at least said sealing- 
off wall section and it comprises in addition such means, that by means 
of a resulting thrust of at least jointly the thrust mediums in said pulsa- 
tor chamber and said discharge gap said membrane sealing-off wall section 

15 is temporary urged onto said contra sealing-off wall, with an almost 

total sealing off of the discharge of cleaning medium from said clea- 
ning chamber. 

21. Apparatus as defined in one of foregoing Claims, comprising such 
means, that at least jointly during the wafer cleaning in said pulsator 

20 Chamber an overpressure of the thrust medium is maintained with regard to 
the pressure in said discharge passage, 

22. Apparatus as defined in Claim 21, wherein thereby said sealing-off 
wall section of said membrane section is located beyond the center of said 
membrane section at the side of said discharge passage. 

25 23. Apparatus as defined in Claim 22, comprising such means, that there- 
by at least temporary during the wafer cleaning, with whether or not medium 
discharge taking place from said cleaning chamber, a considerable positiv/e 
difference is maintained between the pressure in said pulsator chamber and 
said discharge passage. 
30 24. Apparatus as defined in Claim 21, comprising such means, that there- 
by in unloaded position of said chamber blocks said aealing-off wall sec- 
tion extends downward over a micro distance from the adjacent sections. 

25. ADoaratus as defined in one of foregoing Claims, comprising such 
means, that in the joined stop position of said chamber blocks the height 
35 of said cleaning chamber is greater than the thickness of said wafer. 

2t. ADDaratus as defined in Claim 25, comprising such means, that with 
certain pressure in said pulsator chamber by means of supply of median 
into ssic cleaning chamber therein such pressure build-up takes place, that- 
saia sealing-off wall section of said membrane section is temporary 
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and at least locally lifted from said contra sealing-off ^all section of 
the other chamber block, with temporary the creation of an at least locally 
uninterruDted mini discharge gap from said cleaning chamber toward said 
discharge passage, 

5 27. Apparatus as defined in Claim 26, wherein in said pulsator chamber 
a stop wall is located and said central chamber block section comprises 
such corresponding stop wall section, that by means of said stop wall 
arrangement the displacement in vertical direction of said central block 
section is limited. 

10 28. Apparatus as defined in Claim 27, comprising such means, that during 
the wafer cleaning by limiting the maximal i/olume of said cleaning chamber 
by means of said stop wall arrangement, it is prevented, that the pulsating 
reciprocations of said central block section is nullified. 

29. Apparatus as defined in Claim 28, wherein for that purpose said 
15 combination of stop wall sections has such large combined surface, that 

thrust medium, situated in between, functions as damper. 

30. Apparatus as defined in Claim 27, comprising such means, that as 
for discharge of cleaning medium with an at least almost constant pressure 
in said discharge passage temporary the pressure in said cleaning chamber 

20 has to decrease, such is accomplished by means of a gradual reduction of 
the pressure in said pulsator chamber and use is made of said stop wall 
arrangement within said pulsator chamber. 

31. Apparatus as defined in one of foregoing Claims, wherein said mem- 
brane section comprises a sealing-off section, a first flexible mem- 

25 brane section in between said sealing-off section and said pulsating cen- 
tral chamber block section and a second flexible membrane section in between 
said sealing-off section and said outer chamber block section. 

32. Apparatus as defined in Claim 31 , wherein thereby in said pulsator 
chamber a stop wall is located and said sealing-off section comprises 

30 a contra stop wall for limiting the displacement of said sealing-off sec- 
tion from its sealing-off position. 

33. Apparatus as defined in Claim 32, wherein said cylindrical sealing- 
off section at least locally ov/er some distance is flat. 

34. Apparatus as defined in Claim 32, wherein said stop wall of said 
35 sealing-off section extends upward over some distance from said ad Jacent 

flexible membrane sections and at least locally is flat. 

35. Apparatus as defined in Claim 32, comprising such means, that there- 
by in the stop position of said stop wall of said sealing-off section 
against said corresponding stop wall in said pulsator chamber the height 
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of the discharge gap section, extending from said cleaning chamber toward 
underneath said first membrane section Is that large, that the pulsating 
reciprocation of said central block section maximal to a small extent is 
reduced by means of the medium Within saic discharge gap section. 
5 36. Apparatus as defined in Claim 32. u,herein thereby said second fle- 
xible membrane section comprises a second sealing-off wall section, dis- 
placeable in vertical direction, and corresponding u/ith a sealing-off 
.all section of the other chamber block, and a discharge gap extends in- 
wardly from said discharge passage toward at least said second saalino-off 
10 wall section. 

37. Apparatus as defined in Claim 36, wherein thereby said second sea- 
ling-off .all section is located near the end of said second „«.brane sec- 
tion at the side of said discharge passage. 

38. Apparatus as defined in Claim 35, comprising such means, that in 
15 the stop position of said stop wall of said first sealing-off section a 

micro discharge gap is accomplished in between said first sealing-off sec- 
tion and said corresponding wall section of the other chamber block. 

39. Apparatus as defined in Claim 38, comprising such means, that up to 
a certain pressure build-up in said cleaning chamber in said open pass- 

20 through position of said first sealing-off section said second sealing-off 
sectxon still is urged against said corresponding section of the other 
Chamber block and above a certain pressure build-up in said cleaning cham- 
ber with regard to the pressure of the medium in said pulsator chamber 
and saxd discharge passage said second sealing-off section is lifted from 

25 said corresponding sealing-off section, with the accomplishment of medium 
discharge. 

40. Apparatus as defined in Claim 36, comprising such means, that as in 
sazd pulsator chamber a first stop wall section of said central chamber 
block section with s corresponding stop wall in said pulsator chamber func- 
tions to limit the upward displacement of said block section, in the 
stop position of the second stop wall section as part of said first sealing- 
off section of said membrane section against said corresponding second stop 
wall within said pulsator chamber said first stop wall section is still 
ever some distance removed from said corresponding wall in said pulsator 
35 chamber. 

41. Apparatus as defined in one of foregoing Claims, wherein, as onto 
said pulsating central upper chamber block section at least one pulsate^ 
is secured, the upper section of said pulsator is a damper wall, within 
said pulsator chamber a corresponding damper wall is located and the 
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distance in betueen is that li,.ited. that in combination with a considerable 
area thereof the vibration of said upper pulsator section is damped. 

42. Apparatus as defined in Claim 41, wherein thereby the height of the 
gap in betu;een said damper walls is such, that with a maximal attai- 

5 nable v/olume of said cleaning chamber the upward displacements of said up> 
per section of said pulsator is damped to such extent, that said damper 
functions as compressible stop. 

43. Apparatus as defined in Claim 41, comprising such means, that in 
the stop position of the first stop well section to limit the 

10 maximal volume of said cleaning chamber. said damper wall of said pulsator 
does not make a mechanic contact with said damper wall within said pulsator 
chamber. 

44. Apparatus as defined in one of foregoing Claims, comprising such 
means, that opening and sealing-off of the medium pass-through in said 

15 discharge gap at said membrane sealing-off section mainly takes place by 
means of accomplished differences in pressure of the mediums, acting on 
both sides of said membrane section. 

45. Apparatus as defined in Claim 44. comprising such means, that within 
the narrow discharge gap sections, extending outward from said cleaning 

20 chamber toward said sealing-off section of said membrane section, in open 
condition thereof by means of expelled medium such high flow resistance is 
created, that thereby the reduction in pressure in said discharge gap at 
said membrane section .combined with the pressure in said pulsator chamber 
accomplish at least a narrowing of the pass-through gap at said sealing- ' 

25 off section. 

45. Apparatus as defined in Claim 44, comprising such means, that there- 
by. defending on the supply of medium into said cleaning chamber,the micro 
pass-through gap at said sealing-off section at least temporary is opened 
to a more or less extent. 
30 47. Apparatus as defined in Claim 39, comnrising such means, that there- 
by the combination of the stiffness of said second membrane section, the 
extent of deformation thereof during its urging against said corresponding 
sB.lxng-off section of the other chamber block and the position of said 
second oealing-off section with regard to the rest of said membrane is 
35 such, that the pressure in said pulsator chamber and said cleaning chamber 
can be considerably higher than the pressure in said discharge passage. 

48. Apparatus as defined in one of foregoing Claims, comprising such 
means, that during the uafer cleaning the pressure in said discharge gap 
is approximately the same as the average pressure in said cleaning chamber 
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during the successiv/e compressions and expansions of the cleaning medium 
in said chamber by means of said pulsator arrangement. 

49. Apparatus as defined in Claim 48, wherein thereby the length of 
said discharge gap in betuiBen said cleaning chamber and said cischarge 

5 passage is that large, u;ith such micro height thereof, that jointly by 
means of the accomplished great flow resistance for the cleaning medium, 
passing through, said gap functions as buffer compartment. 

50. Apparatus as defined in Claim 48, comprising such means, that there- 
by during the regulation of the pressure of the medium in said pulsator 

ID Chamber for the wafer cleaning, the pressure in said discharge passage is 
adapted accordingly. 

51. Apparatus as defined in one of foregoing Claimsm comprising such 
means that for the pulsating reciprocation of said central chamber block 
section any type of pulsator is applicable in a configuration, adapted 

15 accordingly, 

52. Apparatus as defined in Claim 51, wherein said pulsator is a piezo 
transducer, with an ultra-high vibration amplitude. 

53. Apparatus as defined in Claim 51, wherein said pulsator is a hydrau- 
lic pulsator with supply and discharge of liquid medium toward and from 

20 said pulsator chamber, with a low . frequency thereof. 

54. Apparatus as defined in Claim 53, comprising such means, that there- 
by a regulable amount of medium is supplied and discharged toward and from 
said pulsator chamber, 

55. Apparatus as defined in Claim 51, wherein both chamber blocks compri- 
25 ses a pulsating reclprocable central chamber block section, against each 

of the outer sections of said chamber blocks a cover is airtight secured, 
with the creation of two pulsator chambers and within said chambers a pul- 
sator arragement is located for the reclprocable displacement of said cen- 
tral block sections. 
30 56. Apparatus as defined in Claim 47, wherein this distance in between 
said cooperating walls of said first stop wall combination is that conside- 
rable, that the pulsating displacements of said central block section in 
direction of said stop wall arrangement is damped ot only a small extent. 

57. Apparatus as defined in one of foregoing Claims, comprising such 
35 means, that thereby during the cleaning in said cleaning chamber under 

overpressure a negative pressure is maintained in said discharge passage. 

58. Apparatus as defined in Claim 57, comprising such means, that there- 
by the outer environment for said module functions as supplier of gaseous 
medium, required for maintaining a gaseous lock in lateral direction 
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outward said discharge passage and rinsing of said passage. 

59. Apparatus as defined in one of foregoing Claims, wherein thereby a 
series of wafer cleaning modules and wafer processing modules are arranged 
within a compartment, wherein at least jointly an inert gaseous medium is 

5 situated and whereby a series of wafer transfer robots are used for at 
least horizontal wafer transfer. 

60. Apparatus as defined in Claim 59, wherein said compartment by means 
of a cover is separated from an adjacent operator room, said cover extends 
in downward direction toward at least beyond the horizontal wafer transfer 

10 zone of the robots and underneath said upper compartment a lower cornpart- 
mant extends, comprising air and in addition such means, that said 
upper compartment is accessable from said lower compartment for maintenance. 

61. Apparatus as defined in one of foregoing Claims, wherein, as in said 
upper Chamber block said central block section as reciprocable upper wall 

15 of said cleaning chamber by means of a cylindrical membrane section in out- 
ward direction is connected with a mounting section, in said lower chamber 
block a second central block section is located, extending over some dis- 
tance in laterally outward direction beyond said discharge passage and by 
means of a cylindrical membrane section in laterally outward direction is 
20 connected with an in radial direction uninterrupted mounting section and 
said apparatus in addition comprises means for a displacement in downward 
direction of less than 0,1 mm of said lower central block section in joined 
position of said chamber blocks toward a stop wall arrangement and in re- 
turn to accomplish a medium discharge from said cleaning chamber. 
25 62. Apparatus as defined in one of foregoing Claims, comprising euch 
means, that by means of a displacement appliance said displaceable chamber 
block is displaceable from it open wafer transfer position for supply and 
discharge of a wafer toward and from said cleaning chamber toward its 
sealed-off wafer cleaning position and in return. 
30 63. Apparatus as defined in Claim 62, comprising in addition a combina- 
tion of support block and cover block, secured to each other, and whereby 
one Of said chamber blocks is part of one of said blocks and the other 
Chamber block with a displacement appliance is displaceably secured onto 
said combination to at least accomplish the passage in between said cham- 
35 ber blocks for wafer transfer and to urge said stop wall sections of said 
chamber blocks against each other for wafer cleaning. 

64. Apparatus as defined in Claim 63, comprising such means, that there- 
by said lower chamber block is part of said support block and said upper 
chamber block is displaceable in vertical direction. 
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65. Apparatus as defined in Claim 64, wherein thereby a thrust chamber 
is located for a vertical displacement of said central section of said 
louer chamber block to accomplish a whether or not open wafer cleaning 
position ano said uoper chamber block is displaceable in vertical direc- 

5 tion to accomplish wafer transfer and the sealed-off uafer cleaning posi- 
tion, 

66. Apparatus as defined in Claim 64, wherein said displacement appli- 
ance is structured that way, that, as seen in direction of wafer transfer, 
the front end and/or the back end of said upper chamber is displaceable 

ID over a certain distance in vertical direction for the wafer transfer, 

67. Apparatus as defined in Claim 66, comprising such means, that there- 
by transfer toward said cleaning chamber of a wafer to be cleaned takes 
place by means of displacing the arm of said transfer robot toward a posi- 
tion within the then opened chamber block arrangement centrically with re- 

15 gard to said chamber recess in said upper chamber block, by means of an 
accomplished tilted position of said upper block and subsequently the 
downward displacement of said block toward a horizontal position the wafer 
is brought within said recess and after the subsequent moving back of said 
robot arm from underneath the wafer said upper chamber block is further 

20 moved downward toward the sealed-off wafer cleaning position. 

68. Apparatus as defined in Claim 67, comprising such means, that with 
an excentrically supplied wafer by means of a scissor action of the lower 
rim of the vertical sldewall of said chamber recess against the wafer edge 
said wafer is urged toward its centric position within said recess. 

25 69. Apparatus as defined in Claim 67, comprising such means, that after 
the wafer cleaning said wafer still is urged against said upper chamber 
wall and in opened transfer position of said block and in the take-over 
position of the wafer support blade of said dischaigp robot the thrust upon 
said wafer is ended and said wafer by its own weight comes to rest upon 

30 said support blade for discharge thereof from said cleaning module, 

70. Apparatus as defined in one of foregoing Claims, comprising such 
means, that for at least part of the wafer cleaning at least gaseous medium 
is used, 

71. Apparatus as defined in Claim 70, comprising such means, that for 
35 at least part of the wafer cleaning a mixture of gaseous and medium in li- 
quid phase is used. 

72. Apparatus as defined in Claim 70, comprising such means, that for 
at least part of said cleaning a mixture of gaseous medium and another me- 
dium in gaseous or vapor phase is used. 
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73. Apparatus as defined in Claim 70, comprising such means, that for 
at least part of the cleaning a cleaning medium in v/apor and liquid phase 
is used. 

74. Apparatus as in Claim 70, comprising such means, that for the wafer 
5 cleaning jointly a supercritical fluid, as CO^, is used in temporary li_ 

quid and/or gaseous phase* 

75. Apparatus as defined in Claim 70, comprising such means, that there- 
by in said upper cleaning gap cleaning of the processing side of said wafer 
takes place by means of at least a cleaning medium and in said lower gap 

10 by means of at least gaseous medium at least a gaseous cushion for said 
wafer is maintained. 

76. Apparatus as defined in Claim 70, comprising such means, that during 
the wafer cleaning the average height of the upper cleaning gap is that 
small, that its outer section has such considerable flow resistance for 

15 medium, that in said gap an almost individual cleaning takes place. 

77. Apparatus as defined in Claim 76, comprising such means, that at 
least temporary by regulating the supply of the mediums toward both upper 
and lower gap the average height of said upper gap is smaller than that of 
said lowBr gap* 

20 78. Apparatus as defined in Claim 70, comprising such means, that for 
the wafer cleaning an optimal use la made of the lagging effect of said 
reciprocating wafer. 

79. Apparatus as defined in Claim 78, comprising such means, that during 
the expansion stroke said wafer, due to its relatively great mass , is lag- 

25 ging, with the accomplishment of bubbles within the liquid medium 

and a mini exploding action for removal of medium from the boundary layer 
Immediately above said wafer and during the compression stroke the liqui- 
fied medium in atomized condition jointly by means of the imploding action 
of said bubbles hefty affects said boundary layer and the wafer topography. 
30 80. Aoparatus as defined in Claim 70, comprising such means, that at 
least temporary during the wafer cleaning in said cleaning gaps a gradual 
rsplacement takes place of the finished-off cleaning medium by fresh, can- 
trally supplied medium* 

81. Apparatus as defined in Claim 80, comprising such means, that said 
35 replacement of medium thereby takes place at least temporarily continuous 

and at least almost uninterrupted. 

82. Apparatus as defined in Claim 80, comprising such means, that during 
the cleaning of said u;afer in at least the upper cleaning gap at least 
temporary a gradual replacemant of the finished-off cleaning medium takes 
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place by fresh, centrally supplied medium of a following type. 

83. Apparatus as defined in one of foregoing Claims, comprising such 
means, that thereby one of the folloi^ing cleanings of said wafer takes 
place in whether or not combination: 

5 cleaning under ultra-high pressure, overpressure, negative pressure or 
vacuum, with whether or not a gradual transfer of cleaning under over- 
pressure toward cleaning under negative pressure and/or opposite. 

84. Apparatus as defined in Claim 59, comprising the following: 

a) at least one compartment for wafer cleaning, transfer and processing, 
10 whether or not combined with wafer storage and diagnose, located 

within an upper compartment; 

b) a maintenance corridor, arranged in horizontal direction aside said 
compartment, with access for maintenance personnel} 

c) a floor underngath said maintenance corridor, saparating 
15 said upper compartment from a lower compartment; 

d) above said compartments and said corridor a common top section 
as part of said upper compartment; and 

e) means to maintain at least a column highly filtered inert gas in 
said compartments , said corridor and said top section 

20 and wherein supply orifices for this inert gas are located above said 
floor. 

85. Apparatus as defined in Claim 83, wherein thereby discharge orifices 
for this inert gas are located underneath the horizontal wafer transfer 
zone of the equipment sections, located in said upper compartment. 

25 86. Apparatus as defined in Claim 84, wherein thereby said supply ori- 
fices are located above said wafer transfer zone. 

87. Apparatus as defined in one of foregoing Claims, comprising such 
means, that thereby within said upper compartment above said corridor 
floor a column highly filtered air is maintained underneath said column 

30 inert gas. 

88. Apparatus as defined in Claim 87, comprising auch means, that said 
column air extends upward toward maximal said horizontal wafer transfer 
zone. 

89. Apparatus as defined in Claim 87, wherein thereby a vertical sapa- 
35 ration wall is located in between saic wafer transf er/procBssing/storage 

diagnostic compartments and said corridor sections, at least locally exten- 
ding uoward from said corridor floor and beyond the separation level in 
between said columns air and inert gas. 

90. Apparatus as defined in Claim 89, wherein thereby in said corriaor 
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supply orifices for highly filtered air are located aboue said floor and 
underneath said ssparation level and discharge orifices for said air in 
said corridor are located in said floor. 

91. Apparatus as defined in Claim 90, wherein thereby within said corri- 
5 dor discharge orifices for said inert gas are located above said separa- 

tion lev/el* 

92. Apparatus as defined in Clain, 89, comprising such means, that there- 
by said separation level in between said columns inert gas and air is lo- 
cated that far underneath the top of said separation wall, that during 

10 a Whirling of the mediums within said corridor no air can enter said wafer 
transfer/processing/storage/diagnose compartment. 

93. Apparatus as defined in one of foregoing Claims, comprising such 
means, that thereby at least jointly the maintenance of the equipment in 
said wafer transf er/processing/storagB/diagnostic compartments takes place 

15 by means of maintenance personnel, temporary situated within a person 
BHclosure. 

94. Apparatus as defined in Claim 93, comprising such means, that said 
person enclosure, in which, by means of supply and discharge, a medium, 
comprising at least oxygen, is contained, at least temporary is located 

20 within said upper compartment and whereby its upper section over some dis- 
tance in upward direction is removed from said separation level in between 
said column inert gas and said column air. 

95. Apparatus as defined in Claim 94, wherein said enclosure at its lower 
side is open for access and is self supporting, 

25 96. Apparatus as defined in Clain 95, wherein said enclosure comprises 
a rigid lower and upper section, which by means of a flexible joint are 
leak-free connected with each other to enable a bending of a person, situ- 
ated within said enclosure. 

97. Apparatus as defined in one of foregoing Claims, wherein said enclo- 
30 sure comprises two couple sections for mounting exchangeable arm enclosu- 

res thereon. 

98. Apparatus as defined in Claim 97, wherein thereby the lower section 
of said enclosure is made heavier by means of a support member. 

99. Apparatus as defined in Claim 98. wherein thereby in said support 
35 member a roll arrangement is located for displacement of said enclosure 

100. Apparatus as defined in Claim 98. wherein said upper compartment 
comprises a cleaning arrangement for said enclosure. 

Apparatus as defined in Claim 94, wherein said enclosure by means 
of tubings for supply and discharge of respiration air is connected with 
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couplings inside said corridor. 

102, Apparatus as in one of foregoing Claims, wherein thereby in said 
horizontal separation uall manholes are located as person passage from 
said lower compartment and in return and such locally at said corridor. 
5 103. Apparatus as defined in Claim 102, wherein in said lower compartment 
at said manhole a person elevator is located. 

104. Apparatus as defined in Claim 103, comprising such means, that 
thereby the floor of said elevator in its upper position functions as 
corridor floor section, 
10 105. Apparatus as defined in Claim 103, wherein thereby above said man- 
hole said person enclosure is located in that way, that a person by means 
of said elevator is displaced upward toward his upper position within said 
enclosure and in return, 

106. Apparatus as defined in one of foregoing Claims, wherein thereby 
15 in said upper compartment in said column inert gas at least one rack 

for storage of ultra cleaned components for the equipment, brought therein 
by said maintenance personnel^ is located. 

107. Apparatus as defined in Claim 89, wherein in said wafer transfer/ 
processing/storage/diagnose compartments discharge orifices for inert gas 

20 are located underneath said wafer transfer zone and said orifices through 
a discharge duct are connected with a common discharge duct. 

108. Apparatus as defined in Claim 107, wherein said discharge orifices 
are located immediately above said separation level in between said columns 
inert gas and air. 

25 109. Apparatus as defined in one of foregoing Claims, wherein under at 
least one wafer transfer/processing compartment at least locally a horizon- 
tal separation wall is located and said discharge orifice for said inert 
gas is located in said separation wall. 

110. Apparatus as defined in one of foregoing Claims, wherein thereby 
30 for maintaining a set separation level in said corridor a float switch is 

located for regulation of the supply and discharge of said air and whereby 
in said corridor said discharge orifices for said inert gas are located 
above said separation level. 

111. Apparatus as defined in one of foregoing Claims, wherein, as in said 
35 wafer transf er/processing/storage/diagnos tic compartment at the entrance of 

a wafer processing station a cleaning module is located, thereby behind 
said module a second cleaning module is located at least before a following 
wafer processing station. 

112. Apparatus as defined in Claim 111, wherein, as behind a module. 
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u/herein cleaning of said wafer takes place by means of supplied mediums in 
gaseous and liquid phase, a high vacuum station is located, with de-hydra- 
tion bake of said wafer under an at least temporarily increased pressure. 

113. Apparatus as defined in one of foregoing Claims, wherein thereby 
5 before a station, in which processing takes place under uacuum, a wafer 

cleaning module is located, with wafer cleaning by means of the combination 
of gaseous medium and a supercritical fluid, 

114. Apparatus as defined in one of foregoing Claims, whereby in between 
v/ertical sidewalls of successive wafer transfer/processing compartments a 

10 branched corridor section is located, extending into a common corridor. 

115. Apparatus as defined in Claim 114, wherein thereby in said main 
upper compartment on both sides of said common corridor as central corridor 
successive combinations of said wafer transfer/processing stations are 
located. 

15 116. Apparatus as defined in Claim 115, wherein thereby in said upper 
compartment said wafer transf er/storage/diagnoa tic stations are located 
at the outside and in between the vertical sidewalls of said wafer transfer/ 
processing stations branched sections of said central corridor extend 
toward said vertical separation walls aside said outer stations. 

20 117. Apparatus as defined in Claim 116, wherein thereby at least two 
covered main upper compartments are located aside each other, with in be- 
tween operator corridors of said operator room and said apparatus compri- 
ses such means, that wafer transfer between said upper compartments takes 
place through a common lower compartment and such whether or not in casset- 

25 tes. 

118. Apparatus as defined in Claim 115, wherein thereby wafer supply 
and discharge sections are located in a wafer processing station, and 
extending in downward direction from said horizontal wafer transfer zone. 

119. Apparatus as defined in Claim 116, wherein thereby at the sidewall 
30 of said cover of said main upper compartment wafer diagnostic stations are 

located within a console section thereof. 

120. Apparatus as defined in Claim 116, wherein thereby in said main up- 
per compartment TU cameras are located for control and inspection of equip- 
ment, located therein,, and the wafer transfer. 

35 121. nethod for apparatus for wafer transfer and processing, consisting 
of at least one wafer cleaning module, at least comprising: 

a) a combination of lower chamber block and upper chamber block; 

b) a cleaning chamber, located in between said blocks in at least one 
central recess, for cleaning a wafer; 
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c) in said block arrangement in lateral direction aside said chamber a 
discharge passage for the cleaning medium; 

d) means for removal of said chamber blocks from each other for uiafer 
transfer touard and from said cleaning chamber and displacing towarc 

5 each other for wafer cleaning; and 

e) a pulsator for during at least said wafer cleaning in said cleaning 
chamber by means of the reciprocation of a chamber wall under pulsa- 
ting action, providing an at least temporary variation of the height 
of said cleaning chamber, 

10 Whereby during said wafer cleaning, with an at least temporary established 
medium discharge gap in between said chamber blocks from said cleaning 
chamber toward said discharge passage, a sealing-off system is established 
by means of at least gaseous medium. 

122. method as defined in Claim 121, wherein said discharge gap is ac- 
15 complished by means of cooperating stop walls of said chamber blocks. 

123. method as defined in Claim 122, wherein thereby said medium dis- 
charge gap extends uninterruptedly in radial direction during part of said 
wafer cleaning. 

124. method as defined in one of foregoing Claims, wherein, as thereby 
20 said chamber blocks comprise in addition cooperating, in radial direction 

uninterrupted wall sections, extending in lateral direction outward from 
said discharge passage, during said wafer cleaning said combination of wall 
sections at least almost entirely seals off said discharge passage in late- 
ral direction from the outer environment, 
25 125. method as defined in Claim 124, krhereby in cleaning position of 

said chamber blocks by means of gaseous medium a sealing-off system is ac- 
complished for said discharge passage in laterally outward direction. 

125. method as defined in Claim 124, whereby, as at said wall sections 
in between said blocks a gaseous lock compartment is located, extending in 

30 radial direction, gaseous medium, supplied into said compartment, prevents 
that cleaning medium, urged into s^id discharge passage, can escape there- 
from in laterally outward direction in between said wall sections. 

127. method as defined in Claim 126, whereby, as said extension of said 
gaseous lock compartment extends in laterally outward direction toward the 
35 exterior of said chamber block arrangement, medium supply into said gaseous 
lock compartment for maintaining said gaseous lock takes place from the 
environment outside said chamber block arrangement. 

126. method as defined in Claim 126, whereby, as said gaseous lock corr^ 
partment comprises an in vertical direction enlarged section, connected 
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with an indiv/idual supply of filtered gaseous medium, during joining 
of said stop wall sections of said chamber blocks the discharge of said 
gaseous mediua, from said comoartment toward said discharge passage is li_ 
mited, 

5 129. Method as defined in Claim 128, whereby during the discharge of 
said cleaning medium the pressure in said comoartment is higher than the 
pressure of the medium in said discharge passage. 

130. Method as defined in one of foregoing Claims, whereby in joined 
position of said stop wall sections of said chamber blocks the following 
10 medium discharge gaps are accomplished: 

a) outward said discharge passage a discharge gap for supply of gaseous 
medium toward said discharge passage; 

b) at least temporary in between said cleaning chamber and said dis- 
charge passage an in radial direction uninterrupted discharge gap for dis- 

15 charge of cleaning medium from said cleaning chamber; and 

c) outward said gaseous lock compartment a micro gap in between said 
u»all sections, with possibly a local contact between said sections. 

131. Method as defined in one of foregoing Claims, whereby, as: 

a) with a chamber block a central chamber block section, extending in 
20 lateral direction beyond said cleaning chamber, by means of a cylindrical 

membrane section is connected with an outer mounting section of said block; 

b) said discharge passage is located in laterally outward direction over 
some distance away from said membrane section; 

c) a cov/er is pressure-tight secured against said outer block section, 
25 with the creation of a pulsator chamber; and 

d) in said pulsator chamber a pulsator arrangement is located for a 
pulsating reciprocation of said central chamber block section, 

jointly by means of thrust medium, situated within said pulsator chamber, 
said sealing-off system for said cleaning chamber is accomplished. 

30 132. Method as defined in Claim 131, whereby, as said membrane section 
comprises a cylindrical sealing-off wall section, corresponding with a 
contra sealing-off wall section of the other chamber block. and said dis- 
charge gap extends inward from said discharge passage toward at least 
said sealing-off wall section, by means of a resulting thrust of at least 

35 said thrust mediums in said pulsator chamber and said discharge 

gap* said membrane sealino-off 1,0 n oo-^-,- • j. 

i g-orr wall sectxon is temporarily urged onto said 

contra sealing-off wall, with an at least almost total coaling off of the 

discharge of said cleaning medium from said cleaning chamber. 

133. Method as defined in Claim 132, whereby, as said sealing-off wall 
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section of said membrane section is located beyond the center of said mem- 
brane section at the side of said discharge passage, at least temporary 
during the wafer cleaning, uiith whether or not medium discharge taking pla- 
ce from said cleaning chamber, a considerable nositive difference is main- 
5 tained between the pressure in said pulsator chamber and said discharge 
passage. 

134. method as defined in Claim 132, whereby, with a certain pressure 

in said oulsator chamber by means of supply of medium into said cleaning gaps 
therein such pressure build-up takes place, that said aealing-off uall 
10 section of said membrane section is temporary and at least locally lifted 
from said contra sealing-off wall section of the other chamber block, with 
temporary the creation of an at least locally uninterrupted mini discharge 
gap from said cleaning chamber toward said discharge passage. 

135. nethod as defined in Claim 134, whereby, as in said pulsator chamber 
15 a stop wall is located and said central chamber block section comprises a 

corresponding stop wall section, during the wafer cleaning during the limi- 
tation of the maximal uolume of said cleaning chamber by means of said 
stop walls , it is prevented, that the reciprocating pulsations of said 
central block section is nullified and for that purpose the thrust medium. 
20 located in between said stop walls , functions as damper. 

136. method as defined in Claim 135, whereby, as for discharge of 
cleaning medium with an at least almost constant pressure in said dis- 
charge passage temporarily the pressure in said cleaning chamber is redu- 
ced, thereby temporary said stop urall section of said central chamber block 

25 section. with in between situated damping medium, is urged against said con- 
tra uall under overpressure. 

137. Piethod as defined in one of foregoing Claims, whereby, as said 
membrane section comprises a sealing-off section, a first flexible membrane 
section in between said sealing-off section and said pulsating central 

30 Chamber block section and a second flexible membrane section in between 
said sealing-off section and said outer chamber block section, in said 

pulsator chamber a stop wall is located and said sealing-off section com- 
prises a contra stop wall, therewith the displacement of said saaling-off 
section from its sealing-off oosition is limited. 

35 13G. nethod as defined in Claim 137, whereby, as said cylindrical sea- 
ling-off section at least locally over some distance is flat, therewith in 
onen position of said sealing-off section a discharge oap with a great 
flow resistance is accomplished. 

139. nethod as defined in Claim 137, whereby in the stop position of 
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said stop uall of said sealing-off section against said corresponding stop 
wall xn said pulsator chamber the height of the discharge gap section, 
extending from said cleaning chamber toward underneath said first membrane 
section, is that large, that the pulsating reciprocation of said central 
5 block section maximal to a small extent is reduced by means of the medium 
within said discharge gap section. 

140. nethod as defined In Claim 137, whereby, as said second flexible 
membrane section comprises a second sealing-off «all section, displaceable 
in vertical direction, and corresponding with a sealing-off wall section 
10 tion of the other chamber block, up to a certain pressure build-up in said 
cleaning chamber in said pass-through position of said first sealing-off 
section said second sealing-off section still is urged against said cor- 
responding section Of the other chamber block and above said certain pres- 
sure build-up in said cleaning chamber with regard to the pressure of the 
15 medium in said pulsator chamber and said discharge passage said second 

sealing-off section is lifted from said corresponding sealing-off section, 
with the accomplishment of medium discharge. 

141. Method as defined in one of foregoing Claims, whereby, as onto said 
central upper chamber block section at least one pulsator is secured, the 

20 upper section of said pulsator is a damper wall, within said pulsator 

chamber a corresponding damper wall ie located and the distance in between 
is that limited, that in combination with a considerable area thereof the 
vibration of said upper pulsator section is damped, thereby the height of 
the gap in between said damper walls is such, that with a maximal attaina- 

25 ble volume of said cleaning chamber the upward displacements of said upper 
section Of said pulsator is damped to such extent, that said damper func- 
tions as compressible stop. 

142. Method as defined in one of foregoing Claims, whereby.as opening 
and sealing-off of the medium pass-through in said discharge gap at said 

30 membrane sealing-off section mainly takes place by means of accomplished 
differences in pressure of the medium, acting on both sides of said mem- 
brane section, u;ithin the narrow discharge gap sections, extending outward 
from said cleaning chamber toward said sealing-off section of said membrane 
section, in open condition thereof by means of expelled medium such great, 

35 flow resistance is created, that thereby the reduction in pressure in said 
discharge gap at said membrane section, combined with the pressure in said 
pulsator chamber, accomplish at least a narrowing of the pass-through gap 
at said sealing-off sectiofi, and depending on the supply of medium into 
said cleaning chamber said micro pass-through gap at said sealing-off 
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section at least temporary is opened to a more or less extent. 

163. nethoc as defined in Claim 142, thereby during the wafer cleaning 
the pressure in said discharge gap is aoproximately the same as the av/erage 
pressure in said cleaning chamber and during the regulation of the pressure 
5 of the medium in said pulsator chamber for said wafer cleaning or medium 
discharge the pressure in said discharge passage is adapted accordingly. 

144. method as defined in one of foregoing Claims, whereby by means of 
a piezo transducer arrangement said central clnamber block section is reci- 
procated at a high frequency, 
10 145, method as defined in one of foregoing Claims, whereby by means of 
an hydraulic pulsator said central chamber block section is rBciprocated 
at low frequency, 

146. Method as defined in Claim 145, u/hereby a regulatable amount of me- 
dium is supplied and discharged into and from said pulsator chamber. 
15 147. Method as defined in one of foregoing Claims, whereby a series of 
ujafer cleaning modules and wafer processing modules are arranged within a 
compartment, wherein at least jointly an inert gaseous medium is situated 
and the interfacing wafer transfer takes place by ineans of wafer transfer 
robots, 

20 148. Method as defined in Claim 147, whereby by means of a cover said 
compartment is separated from an adjacent operator room, said cover extends 
in downward direction toward at least beyond the horizontal wafer transfer 
zone of said robots, underneath said upper compartment a lower compart- 
ment extends, comprising airland maintenance personnel for at least part 

25 thereof enters said upper compartment for maintenance of equipment and 
returns therefrom. 

149. Method as defined in one of foregoing Claims, whereby, as in said 
upper chamber block said central block section as reciprocable upper wall 
of said cleaning chamber by means of a cylindrical membrane section in out- 

30 ward direction is connected with a mounting section, and in said lower 
Chamber block a second central block section is located, extending over 
some distance in laterally outward direction beyond said discharge passage, 
and by means of a cylindrical membrane section in laterally outward direc- 
tion is connected with an in radial direction uninterrupted mounting aec- 

35 tion, to accomplish a medium discharge from said cleaning chamber the cen- 
tral lower block section is displaced downward ov/er less than 0,1 mm from 
from said upper chamber block toward a stop arrangement. 

150. Method as defined in one of foregoing Claims, whereby, as said 
JdulB in addition comprises a cornbination of support block and cover block. 
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secured to each other and one of said chamber blocks is part of said com- 
bination, the other chamber block by means of a displacement appliance , 
located in betuieen, is displaceable with regard to said combination to at 
least accomplish the passage in betueen said chamber blocks for wafer trans- 
5 fer and to urge said stop wall sections of said chamber blocks against 
each other for wafer cleaning, 

151. riethod as defined in Claim 150, whereby, as said lower chamber 
block is part of said support block, said upper chamber block is displace- 
able in vertical direction and functions as pulsator block, contai- 

10 ning the reciprocable central section. 

152. Plethod as defined In Claim 1 51 , whereby , as a thrust chamber is es- 
tablished in the lower section of said support block, by means of 

discharge of medium from said thrust chamber the central 

section of said lower chamber block is displaced downward to provide a more 
15 or less open medium discharge gap. 

153. method as in Claim 151, whereby, as said displacement appliance is 
an arrangement of thrust blocks and, as seen in direction of wafer transfer, 
both front and back end of said upper chamber block are displaced_ovBr 

a certain distance for wafer transfer and back for wafer cleaning, transfer 
20 of a wafer, to be cleaned, into said cleaning chamber takes place by means 
of a robot arm, said wafer is brought toward 

a centric position thereof with regard to said chamber recess in said 
upper chamber block,and by means of an accomplished tilted position of said 
upper chamber block, together with a subsequent downward displacement of 
25 said block toward an horizontal position thereof,said wafer is urged into 
said recess and subsequently, after moving back of said robot arm from 
underneath said wafer, said block is moved downward toward its wafer clea- 
ning position. 

154. Plethod as defined in Claim 153, whereby an excentrically supplied 
30 wafer by means of a scissor action of the lower rim of the vertical side- 
wall of said chamber recess against the wafer edge said wafer is urged to- 
ward its centric oosition within said recess. 

155. nethod as defined in Claim 153, whereby after cleaning of said wa- 
fer it is still urged against said upper chamber wall and in opened trans- 

35 far position of said upper block, combined with the take-over position. of 
the wafer support blade of said discharge robot the thrust upon said wafer 
is ended and said wafer by its own weight comes to rest upon said support 
blade for discharge thereof from said cleaning module. 

156. nathod as defined in one of foregoing Claims, whereby for at least 
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part of the cleaning of said wafer at least gaseous medium is used. 

157. method as defined in Claim 156, whereby for at least part of the 
cleaning of said wafer a mixture of gaseous medium and a fluid in liquid 
phase is used. 

5 158. Method as defined in Claim 155, whereby for at least part of the 
cleaning of said wafer a mixture of gaseous medium and a fluid in uapor 
phase is used. 

159. Method as defined in Clainv 158, whereby for at least part of said 
wafer cleaning a cleaning fluid in gaseous and liquid phase is used. 
10 150. Method as defined in Claim 157, whereby a supercritical fluid, as 
CO^, is used in temporary liquid phase and/or gaseous ohase. 

161. Method as defined in Claim 156. whereby in said upper cleaning gap 
cleaning of the processing side of said wafer takes place by means of at 
least a cleaning fluid and in said lower gap by means of at least gaseous 

15 medium at least a gaseous cushion for said wafer is maintained. 

162. Method as defined in Claim 156, whereby at least temporary by means 
of regulating the supply of the mediums toward both upper and lower gap 
the av/erage height of said upper gap is smaller than that of said lower 
gap. 

20 163. Method as defined in Claim 156, whereby during the expansion stroke 
said wafer, due to its relatively great mass is lagging , uith the crea- 
tion of bubbles within the liquid medium and a mini exploding action for 
removal of medium from the boundary layer immediately above said wafer and 
during the compression stroke the liquified medium in atomized condition 
25 jointly by means of the imploding action of said bubbles hefty affects 
said boundary layer and the valleys within the wafer topography. 

164. Method as defined in Claim 156, whereby at least temporary during 
said wafer cleaning in said cleaning gaps a gradual replacement takes place 
of the finished-off cleaning medium by fresh, centrally supplied medium. 
30 165. Method as defined in Claim 164, whereby during said wafer cleaning 
in at least the upoer cleaning gap at least temporary a gradual replace- 
ment of the finished— ff cleaning medium takes place by fresh, centrally 
supplied medium of a following type. 

166. Method as defined in one of foregoing Claims, whereby one of the 
35 following cleanings of said wafer takes place in whether or not a combina- 



tion 



cleaning under ultra-high pressure, overpressure, negative pressure or 
vacuum, with whether or not a gradual transfer of cleaning under over- 
□ressure toward cleaning under negative pressure and/or opposite. 
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167. r'Bthod as defined in Claim 166, uhereby, as said apparatus in ad- 
dition comprises the f ollouing : 

a) at least one compartment for uafer cleaning, transfer and processing, 
whether or not combined u/ith uafer storage and diagnose^ located 

5 within an upper compartment; 

b) a maintenance corridor, arranged in horizontal direction aside said 
compartment, u/ith access for maintenance oersonnel; 

c) a floor underneath said maintenance corridor, separating said upper 
compartment from a lower compartment 

10 d) above said compartments and said corridor a common ton section as 
part of said upper compartment; and 
e) means to maintain at least a column highly filtered inert gas in 
said compartments, said corridor and said top section, 
supply of said inert gas takes place above said floor and discharge thereof 
15 takes place underneath the horizontal uafer transfer zone of the equipment 
sections, located in said upper compartment* 

168. nethod as defined in Claim 167, whereby the supply of said inert 
gas takes place above said wafer transfer zone. 

169. nethod as defined in one of foregoing Claims, whereby within said 
20 upper compartment above said corridor floor a column highly filtered air 

is maintained underneath said column inert gas. 

170. Method as defined in Claim 169, whereby said column air extends 
upward toward maximal said horizontal wafer transfer zone. 

171. nethod as defined in Claim 169, whereby, as a vertical separation 
25 wall is located in between said wafer transfer/processing/storage/diagnos- 
tic compartments and said corridor, at least extending upward from said 
corridor floor toward beyond the seoaration level in between said columns 
air and inert gas, the supply of highly filtered air into said corridor 
takes place below said separation level and the discharge of said air at 

30 least jointly takes place through apertures within said floor and the dis- 
charge of said inert gas takes place above said separation level. 

172. nethod as defined in one of foregoing Claims, whereby at least 
jointly the maintenance of said equipment sections within said wafer trans- 
fer/processing/storage/diagnostic compartments takes place by means of 

35 maintenance personnel, temporary situated within a person enclosure. 

173. nethod as defined in Claim 172, whereby said enclosure at least 
temporary is situated within said upper compartment, its upper section 
extends upward over some distance away from said separation level between 
air and inert gas, its lower end is open for access and during maintenance 
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With a person situated uithin said enclosure, medium, at least containing 
Oxygen, is supplied into said enclosure, with discharge thereof underneath 
said separation lev/el* 

174. Method as defined in Claim 173, whereby by means of a roll arrange- 
5 ment a person, situated within said enclosure, displaces said enclosure 

over said corridor floor. 

175, method as defined in Claim 173, mhereby said supply and discharge 
of said respiration medium takes place through tubings, connected with 

a coupling within said corridor. 

10 176. rnethod as defined in one of foregoing Claims, whereby, as in said 
horizontal separation floor manholes are loceted for displacement of per- 
sons from said lower compartment toward and from said corridor, and in 
said lower compartment at said manhole a person elevator is located, by 
means of said elevator a person is moved uouiard toward his top position 

15 within said enclosure, with the floor of said elevator in its upper posi- 
tion functioning as corridor floor, and in return. 

177. nethod as defined in one of foregoing Claims, whereby, as in said 
upper compartment in said column inert gas at least one rack for storage 
of ultra cleaned components for said equipment sections, brought therein 

20 by said personnel, is located, said maintenance at least jointly takes 
place by means of said componen1:a. 

178. nethod as defined in Claim 171, whereby, as underneath at least one 
wafer transf er/orocessing compartment at least locally an horizontal sepa- 
ration wall is located, thereby at that place discharge of said inert gas 

25 takes place through a discharge passage in said separation wall. 

179. Method as defined in Claim 171, whereby the regulation of the sup- 
ply and discharge of at least said air for maintaining a set height 

of said separation level in this corridor takes place by means of a float 
switch, with its float floating on said column air. 
30 180. method as defined in one of foregoing Claims, whereby, as cleaninc 
of said wafer in a module takes place by means of supplied liquid medium, 
as de-ionized water, degassing of said wafer takes place in a high vacuum 
station under an at least temporarily increased temperature. 

161. nethod as defined in one of foregoing Claims, whereby before a 
35 station, in which processing takes place under vacuum, in a ii;afer cleaning 
module the cleaninc of said wafer takes place by means of gaseous and/or 
supercritical fluid, as CO^* 

182. Plethod as defined in one of foregoing Claims, whereby, ir, said 
upper compartment sai- wafer transf er/storage/diagnos tic stations are located 
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at the outside and in between the vertical sideu/alls of said uafer trans- 
fer/processing stations branched sections of said central corridor extend 
tou^ard said vertical separation walls aside said outer stations, mainte- 
nance of said stations at least jointly takes place from said branched 
5 corridor sections, 

183. nethod as defined in Claim 182, whereby, as at least two covered 
upper compartinents are located aside each other, with in between a 
corridor of said operator room , wafer transfer between said upper com- 
partments takes place through a common lower compartment and such whether 

1 0 or not in cassettes. 

184. method as defined in Claim 182, whereby, as a wafer processing 
station extends in downward direction from said horizontal wafer transfer 
zone, vertical wafer transfer and such whether or not in cassettes, takes 
place from and toward wafer supply and discharge sections at said wafer 

15 transfer zone. 

185. method as defined in Claim 182, whereby, as at the sidewall of 
said cover of said upoer compartment wafer diagnostic stations are located 
within a console section thereof, wafer diagnose takes place from said 
operator room, 

20 186. method as defined in Claim 182, whereby, as in said upper compart- 
ment TU cameras are located for control and inspection of equipment, loca- 
ted therein, together with said wafer transfer, by means of screens, located 

in said operator room, the pictures, whether or not in succession, are 

observed by an operator. 
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Cifiioo of OoeuiTwiL " wHh Indication, whtm appfopriat*, of ihm r»Wv«rtt p««««o«< « | Rtl«y>nt to CUlm No. 



WO, Al, 87/04 853 

(BOK et al.) 13 August 1987 
(13,08,87), see page 3, 
line 10 - page 4, line 38; 
claims; fig. 

WO, Al, 86/01 034 

(BOK) 13 February 1986 
(13.02.86), see claims; fig, 

US, A, 4 681 776 

(BOK) 21 July 1987 (21.07.87), 
see claims; fig. 
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1, 121 
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Sp«cJ«l cat«gtKi«s of ctt«d doctim«ma: »• 

"A" docum«At dafinino th« o«n«i-al of th« art which U not 

coniid«rttd to be o( particuUr r*l*««nc« 

J?,'^*'^ documont birt pvbl<stv«d on or tttf xtv lm«m«Uon«t 
fiUng dit« 

•L" docum4nl which m«r throw doubta on pnortty claim<«) or 
wtMch i« citad to «c(at>ii«h 1h« pubUcation d«t« of anott»«r 
ciUUon or oth«r sp«cmI raaaon Uc spactfiad) 

"O" document rafvmng to an oral diadoaur*. ua«, atMbttJon or 
othar m«ani 

"P" documant pubiiahad prior 1o tha Intamational fiiiog data but 
i*l«r tn«n tha priority oat« cUlm«d 



"T" Ut«r document publiahed ahar tha Intamational Afing d«t* 
or priority data and not in conflict wHh tri« «ppttc«Uon but 
cWad 10 undarvtand the pr«ncip4a or tnaory undariyiog Ih* 
invention 

*X" doctimont of particular relavanca; the ciaimad invantion 
cannot be considered novel or cannot be conaidered to 
InvoWa an in^antiva atap 

•Y" documant of particular falevanca;* the clatmad Invantion 
cannot be conaidered to Involve en Inventive atep whan the 
document ia comt>4ned wtih one or more other euch docu- 
"»an<a, such comt>ination being obvloua to a peraon akilled 
In the art. 

'V documant mambar o( the aame paterM famUy 
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zuft internationalen Recherchen- 
bericht uber die intemaiionaie 
Patentanflieldung Nr. 



ANNB 

to the Internatioral Search 
Report to the International 
Application No. 



Patent 



Pa/NL91/0002S SAE U576 



au rapport de recherche inter- 
national relati'f A la deaande ce brevet 
international n* 



In diesesi Arjhang sind die Mitglieder 
der Patentfafflilien der ia obenge- 
nannten internationalen Recherchenbericnt 
angefuhrten Patmtdokuoente angegeben. 
Diese Anoaben dienen nur zur Unter- 
richtung'und er^oigen ohne Bewahr. 



This Mnex lists the patent -faiily 
Dfifibers relating to the patent documents 
cited in the above-aentioned inter- 
national search report. The Office is 
in no way liable for these particulars 
which are qiven eerely for the purpose 
of inforaation. 
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Publication 
date 
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FatentfaiBilie 
Patent -faaily 
aeftber (s) 
heobreis) de la 
fafflille de brevets 



La pr^sente annexe indique les 
aeflbres de la faiille de brevets 
relatifs aux docuaents de brevets cit^ 
dans le rapport de recherche inter- 
national viste ci-dessus. Les reseigne- 
cents fournis sont dornte ^ titre indica- 
tif et n'engagent pas la responsibility 
de rOffice. 
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